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ABSTRACT 


This thesis deals with the design and implementation of a 
security mechaniaa for a relational data base. It also deals 
with removing a relation from the data base and reorganization 
of the data base. 

It is a part of the project to implement a relational data 
base system on TDO-316. This thesis alongwith (Ref. 5 ) comple- 
tes the implementation of functions falling in the domain of 
the data base administrator, i.e,, controlling the overall view 
of the data, reorganization of the data base and ensuring secu- 
rity of the data base. 



1. INTBDDUCTION 


One of the most inportant aspects of a data base systen is to 
provide for adequate security of the data base. Since a data base 
generally contains the lump sun of data useful for any organization 
and various users keep interacting with the saae, retrieving and up- 
dating the data placed in a central place, it is highly Inportant 
that there be a nechaniso. for stopping illegal use of the data. 

Hence appropriate checks must be placed on every user of the data base. 
Moreover, there nust be ways of checking out users who tend to use the 
system in an unauthorised manner and also indicate the sane whenever 
asked to do so, so that defaulting users nay be asked for proper ex- 
planations. 

The description of a relational data base ^sten and the various 
terns related to it as well as hardware and software tools available 
are very well described in a separate thesis (Reference 5). A data 
base as we know, is the collection of datquseful for many applications 
and placed in a central place. The various applications extract from 
the data base their own views of data and application program are in- 
dependent of the way data is organised in a data base. It is the res- 
ponsibility of the data base management system to take care of any 
changes in the physical organization of the data base, to make the 
application programs immune to any changegtaking place in the physical 
data base organization. 
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In a relatioml data base system, all the data is stored in terms 
of relations, i.e., flat files. A flat file is many similar occxrrrences 
of a lecord which consists of a number of fields. 

The security system for a data base can be of varied complexity. 

The following discussion seeks to illustrate this points Suppose that 
our data base contains PERSOH-DETAIIS as one of the relations as shown 
in Figure 1-1. A fevr security implementations (of increasing complesaty 


Personnel ETo. 

Fame 

Rank 

R 

Pay 

P 

Confidential Report 

CR 







Figure 1 -1 . 


could be as follows : 

1. The user has access to all records of the relation if he is an 
authorised user, otherwise he has no access to the relation, i.e., 
either a user has authority to u^ a relation in enterity or not 
at all. 

2. The user may see name, rank and pay of any person but may not see 

confidential repcrt of ary one. Thus the authority here is of 

field level i.e., either the user has some particular authority 

of 

over a particuLar field^all records or he bas no authority over 
that field for all records. 
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3. The liser may see the naae and rank of any person but nay see 
his pay and c csnf idential report only if his rank is higher than 
that cf the ie rson under consideration. Moreover a user nay 
change the nane if the record pertains to his own personnel 
number. Here we see that the user has some authority over a 
field for a particular record depending upon his qualification 
in relation to the other field values for that record. Here 
the users identity must reveal to the system his personnel 
number, rank etc., to be able to enforce this type of security 
scheme. 

Moreover there can be other access parameters like location 
of the accessor, the time and day of the access and the maximum 
frequency with vto.ich an accesaaris allowed to access the system etc. 

This present thesis describes a security scheme of the field 
level of a relation as in Ho. 2 above. The five access privileges 
associated with a field are as belcw : 

1. HEAD : In this case, the particilLar field value can be read 

for all records for processing. 

2. OUTPUT J In this case the particular field value can be printed 

on a listing device for ary record. 

3. EELSTE ; In this case and record of a relation may be deleted 

if the accessor has ISELETE right for all its fields. 

4. MDDIEY ; In this case, the particular field value may be modified 

for any record. 

5. INSERT ; In this case , any no. of records can be inserted in a 

relation if the user has INSERT right over all its fields. 
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0?hj access in the present ^sten does net depend upon any pararaeters 
like location, tinie and day, frequency etc,, because of hardware liraita- 
tions (because the systeia has only one access location and there is no 
tiner in the systen). 

In the last chapter, prograns are described for removing a relation 
fron the data base and a discussion on how to reorgani® the data base. 



2- PLiilWING OP OHi: SECURITY SYSTEM 

The previous chapter describes how a security systen can be 
of varied conplerity. The most primitive security scheme could be 
to allow or disallow any user from accessing the data base. Once a 
user is put through, he shall be able to perform any operations on 
the data inihe data base. But such a scheme is not suitable for any 
practical data base ^stem because a data base essentially contains 
data for various applications and we shall like any user to have only 
limited access to it, to iDerfom the functions falling only in his 
application area. As the compile xity of the security mechanism in- 
creases, there will be a corresponding increase in its cost in terms 
of software development effort and more prominently in terms of the 
fraction of total run time taken by the security mechanism to res- 
pond to any query. 

The present security mechanism is as described below; 

We know that in a Relational Bata Base System, each relation 
consists of some fields, each identified by a field identification 
number. A field may be common to many relations, but its field 
identi-^'ication number is the same for its occurrence in every rela- 
tion. In the type of security system provided here, m shall build 
an authority vector or access rights vector for any user frcn the 
security codes supplied by him to the pstem. The ith element 
of this vector shall give the rights of the user related to the 
field with identification Ho. i. Since TBG-316 is a byte addressabUe 
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machine with 8 bit byte, it was decided that each element cf the 
authority vector daall be stored in a byte, i^hose 8 bits shall be 
associated with the following rights. Figure 2-1 depicts this 
assoei'.tion. 


1. BEAD 

2. OUTPUT 

3. lEIETE 

4. MODIFY 

5. INSERT 

6 . ) 

7. ) UNUSED 

8 . ) 


8 


6 

5 

H 

3 

2 

1 


-Right to Read 
-Eight to Output 
-PdLght to Delete 
-Eight to Modify 
-Right to Insert 


-j” 

_ I Unuse d 


Figure 2-1 : Rights associated with byte bits. 

If a user has a particular right over a field, the corresponding 
bit shall be set, else it will be clear. Since the oo re memory availa- 
ble is very limited and all se cirri ty codes and authority augmenting 
vectors cannot be profitably accomodated in core, it ms decided to 
store the security codes and authority augmentiiJg vectors in some 


area of the disk. 
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The present disk pack attached to TDC-316 has 203 cylinders. Each 
cylinder has 10 tracks (O to 9) and each track is divided into 10 sec- 
tors (l to 10). Each sector has a capacity to store 256 bytes (S bits 
each). 

Since the upper limit on the number of fields is 256 in the system 
designed, hence each authority aiigmenting vector can be accomodated in 
a sector of the disk. 

In our system, ire shall have two types of security codes: 

1. FIRST SBOUHITY 00 IE : This is a code which helps the user to identify 
himself to the system. This helps the user to get access to the 
system. This is also called identification number of the user and 

is unique for each user, 

2. AUTH ORI TY AUGIffihTIHG SECURITY CODE ; This code is used for augment- 
ing the authority of the user. Each "Authority Augmenting Code" has 
an authority augmenting vector associated with it. A user may give 
more than one authority augmenting code to the system. The authority 
vector of a usei^s the logical OR of all those authority augmenting 
vectors for which he has given the corresponding authority augmenting 
security codes as input to the system,.' 

Though authority vectors could be associated directly vith "First 
Security Codes", i.e., user's identification numbers, but having two 
types of security codes as provided is useful on two counts - 
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1 . Even if an unauthorised user breaks through the system by 
trying various first security codes till he succeeds in getting the 
right one (even though this is highly improbable), it is just impo- 
ssible for him to give the correct authority augmenting security code 
in the first trial. Once he gives the >vrong authority augmenting 
security code (after having succeeded in breaking iiie aordon of 
first security codes), the corresponding "Eirst security code" is 
deleted from the group of valid first security codes and hence his 
access is egain restricted to the system'. It is in a way like a 

two level ; cr protection, where any mistake at the second 

level puts the user out of the first level. 

2. In general, many users (at the sane level of management) 
shall have similar authority vectors. Therefore, we can merge their 
authority vectors into one aad give them same authority augmenting 
security code whereas they have different first security codes'. 

Since an authority augmenting vector takes much larger storage 
space (one sector) compeared to that taken for sterling only security 
code, we ^all save in storage space on disk by merging authority 
augmenting vectors. 

Data STRUCTUBES USED ' 

1. FIRST SECURITY CODES 

Since there are n^ony first security codes (one for each user), 
therefore, to know vihether a pa^rticular secxjrity code belong ^o the 
set of valid codes, either we have to natch it with each member of the 
set to see if it tallies ■with any one of these , or there should be 
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some information within the code itself, vjhich indicates its position 
in the set* So ire don’t- have to search through the entire set for a 
natch but we only meed to see whether security code at that particular 
position matches or not* It was decided that the first three digits 
of the code shall indicate its position within the array of codes. 

The length of the rest of 1iie code was chosn to be 10 digits, thus 
giving a 13 digit security code as shcm in Figure 2-2. 

The internal storage of each security code is 5 bytes in the 
format shown in Figure 2-3. The lower four bytes contain the binary 
equivalent of the number generated from the loirer 10 digits of the 
security code. Bits of the 5th byte contain information telling whether 
this security code exists or not, whether it was iiie gaily used and 
if yes in what manner as indicated in Figure 2-3. 


These, lower 10 digits are converted into a 
number for internal storage taking four 
bytes. 

Figure 2-2. Format of Security Codes. 


First three digits 
tell the position 
of the security code 
in the secirrity codes 
table. 
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^ uco ^ 

L- 
r ^ 

|43 I 2 I 1 

\ . ■ t 

! i ! ■ 

1 ! ! ! : 

1 

Unused 

i 

^ I 


lower four bytes store internal 
equivalent of lovTer ten digits 
of first security code. 

I-bits These two bits are set if the user tries 
to perform operation on the data, not 
falling within his domain. 

W-bits These two bits are set if the user gives 


TOong authority augmenting se cirri ty code 
(after giving correct first security code) 
thus trying to illegally access other's 
authority vectors. 

E-bit s These two bits are set if the security 

code corare spending to this position is 
non-exi stent . 


figure 2-3 : Format for internal storage of first 
security codes. 

Since one security code talsBS five bytes for internal storage, so 
the number of security codes that can be accomodated in one sector of 
the disk is i256/5_( = 51. 

To keep track of the sectors which store first security codes, we 
have a table shown in Figure 2-4 called "FIRST Security Codes" TABIE 
DIRECTORY" (FSECIiC). As can be seen from the figure, each row of this 
table takes 14 bytes. Since this table itself is placed in a sector 
of -the disk, so maximum number of rows of this table is [256/14 1 » 18. 
Since one rov; contains information about one sector (-vtiich may contain' 
maximum of 51 security codes), so maximum number of First-Security-Codes 
that can be issued is equal to 18x51 = 918, which is a fairly large number 
and sufficient for all practical applications. 
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The colurms of "Pirst Security Codes' Table Directoo^' have the 
following neanings: 


- - - ... - , 





1 -if JD^ bo o 

^ " ->*• 

Cylinder No. 

Sector & Surface 

10 digits Random 

CYIDEF 

No. SECTRF 

No. REND 

2 Bytes 

j 

2 Bytes 

10 Bytes 

I 

f 


Figure 2-4! First Security Codes' Table 
Directory (FSECDC) 


The itii row of 
the table contaias 
relevant infer na- 
tion for security 
codes whose first 
3 digit number lie 
between ix51-50 and 
(ix51 ) 


CYLDHP : This colunn contains the cylinder number of the disk where the 


sector containing infoimation about the corre^onding group of 
codes is stored. A non-existing entry in this table is indica- 


ted by a -ve value of this field for that particular row. 

SECTRF : This column contains the surface number and sector number of the 
sector of the disk containing information about the corre ponding 
group of codes. These two vciues are packed into one word in the 
form shown in Figure 2-5» which is the same as that used by the 
disk controller.. 


15 9 s' 5 4 0 


Unused 

Surface No. 

Sector No. 

(0-9) 

(1-10) 


Figure 2—5 ! Fornat for putting re ct or No . & Surface 

word. 
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RPffl); This coluian stores a 10-digit random number for each group of 

51 security codes (i.e., one sector). Tliis is used to generate 
smother number from the lower 10 digits of the security code 
using the routine (WOHBIiE). The idea is to make the internal 
number stored on the disk' different from the corresponding first 
security code so that it may be extremely difficult, if not 
impossible, for any person to compute the first security code 
of sorae one else, after he has scciehow (though it shall not be 
possible through ncrmal channels as the disk ±Lall also be 
protected) read the internally stored security code from the 
disk. Since this routine WOEBIE is changable at the discretion 
of the DBl, it will be very difficult to know, what transfoma- 
tion this routine is applying on the security code to generate 
another 10 digit number iMiich is converted into its binary value 
for internal storage, by the routine GI'VSEC. 

The only information that is maintained in core, regarding the first 
security codes, is the address of the sector containing "J'irst Security 
Codes’ Table Directory”. There are two variable s . (one word each) for 
keeping track of this inforrxition: 

ISECYL - contains cylinder number of the disk ■vtiere ”P±cst Security 
Codes' Table Directory” (pSEGDC) is stored. 

ISECTE • contains sector and surface number of the disk wie re ESECDC 
is stared (in the format shown in Eigiore 2-5 



ISECn = 196 
ISEC'TR = 35 


- i 001 I 003 ! 
15 9 8 5 4- 0 


J'SEGDQ, 


Sector of disk in 
cylinder lio.. 196, 
surface No . 1 , 
sector No. 3 


// 


— 

GYIDEEF ! SECTEF 

EDND 

/ ^ 

196 39 I 

1 986543257 


-1 


3 

>1 

- 


197 01 

732586321 8 

^5 

-1 

- 

6 

-1 

— 

7 



8 

-1 


9 

-1 


10 

-1 

— 

,11 

1 97 05 

1 52549 7 836 

12 

-1 

- 

13 

-1 

- 

14 

-1 


15 

-1 - i 


16 

-1 ■- i 

Z 

17 

-1 

- 

18 

-1 

- 


Gyl. No. 196 | 

Surface No^ 1 j 

Sector No. 7. L 


4-2 Bytes ->i. 2 Byte S;^—- 10 Bytes 

Gyl. 197 \ Gyln. 197 


1^ 


2 


15 


16 

0 

17 

48 

0 

27 

0 

0 

48 

28 

03 

29 

0 - 

30 


43 

48 

44 

0 

45 

48 

m ■' 

■ ■ m 

i 

51 

48 

One 

i b/te 


Surface 0 
Sector 1 


1 1 48 


Surface 0 
Sector 5 


1 596823 4 57 


code 
01 6 . . 


1 5 48 

16 0 1235407231 

,17 12 0865324321 
18 48 


23 0582 6 41 7 
0 6 8 ’3 0 0 5 0 2 8; 



51 48 



48 

29 0 
48 



Figure 2-6 : (An Instance ) . of First, Security Oode s ' Tables 
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Figure 2-6 shows, how an instance of these tables nay look at any 
nonent. This also depicts how the napping of a security code to its 
internal stored equivalent is done starting fron ISEGYIi ah ISECTR. In 
the Figure, -1 in the GYIiDEF field indicates a non-existing entry. We 
see that in the figure only two entries exist and contents of these 
sectors show that only 7-seciirity codes exist, out of vhich two have 
been used illegally and hence are unusable . 

2. AJJWE mim SBGIXRITY GOIES 

The augmenting security code also has a length of 13 digits with 
the first 3 digits giving information regarding the position of a code 
in idle table of authority augmenting seciirity codes. 

The internal storage for each sscxirity code is 10 bytes as shown 
in the format in Figure 2-7* 

2 Bytes 4 Bytes, 4 Byte s 

1 1 i ^ T" r ! ^ ! 

L ! I I ; i I ! ! ' I 

0 1 2 5 6 9 

These two bytes These 4 bytes contain These four bytes contain 

contain the cy- a scrambled no. gene- the internal equivalent 

Under Uo., rated from the 9“-bit of the lower 10 digits of 

surface and sector No. the authority .augmenting 
using routine T/ORBLE. security code. 

Figure 2-7: Format for Internal Storage of Authority 
Augmenting Se cirri ty God e. 

Again 4 bytes are taken up by the binary equivalent of the internal 
number generated from the lower 10 digits of the security code , as in the 
case o-e first security codes. The remaining six bytes are taken by two 
fields given below s 
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Cylinder Ho. (2 Bytes) ; ¥e know that there is one authority augmenting 
vector stored on the disk corresponding to each existing authority aug- 
menting security code. This field gives the cylinder num ce r of the disk 
which contains the corresponding authority augmenting vector in one of 
its sectors, A -ve value of this field indicates that the security code 
corresponding to this position of the table has not been defined by the 
DBA. 

Sector and Surface Ho. ( 4 -Bytes) : This field stores the surface and 
sector number of the disk (with cylinder number indicated by cylinder 
number field) ^ere the corre^ ending authority augmenting vector is 
stored. Though 2 bytes are enough for this field (in the format shown 
in Figure 2-5), the reason for providing four bytes is as follows - 

As the contents of authority augmenting vectors are of crucial im- 
portance, we would like it to be impossible for any intruder to be able 
to know where his authority augmenting vector is stored and to change the 
contents cf any authority augmenting vector to give him access to the 
areas prohibited to him. Therefore, instead of storing the surface and 
sector number of the authority augmenting vector directly, we scramb]© it 
to produce another artificial number of 4 bytes from this 9-bit informa- 
tion using a routine (vOEBIE) and put its value on the disk. There shall 
be a routine (dvOEBL) to change this four byte value back to the same 9 
bits of information. These two routines (vOEBIiE ) and (DI/OEBI) are ^ 
changable at the discreation of the DBA but ^ould be such that for each 
9-bit input to routine (1/0116115), the 4-byte output produced by it ^ould 
be such that when fed to the routine (dVOEBI), it produces as output 
the same pattern of 9 bits which ms given as input to routine (vOEBIE). 
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One thing to be noted is that there is no infoimation stored regard- 
ing wrongful use of argr authority augmenting secvirity code. This infor- 
mation is purposeful only for the first security codes so that the users 
trying to use the ^stem in any illegal manner may be marbad and asked 
for explanations. 

With 10 bytes cf internal storage being needed for each Authority 
Augmenting Seciurity Code, the number of codes about which information 
can be maintained in a sector of the disk is *2^50/1 Oj = 25* Again to 
keep track of the sectors which stor94uthority augmenting security codes, 
we have an AUGI/ENTIUG SECmiTY CODES' TABLES DIRECTORY ( A SEODC) as shown 
in Eigure 2-8. This has exactly the same format as ESECDC shown in 
Figure 2-4 and the fields have exactly similar explanations. It is also 
accomodated in a ^ctor of the disk and has maximum of 18 entries. So 
maximum number of authority augmenting security codes that can be issued 
is 18 X 25 = 450 . 

Again the only information that is maintained in core, regarding 
authority augmenting security codes, is the address of the sector con- 
taining Augmenting Security Codes' Table Directory. The two variables 
(one word each) holdELng this information are as below - 

ASECYL ; contains the cylinder number of the disk where the Augmenting 
Security Code 's Table Directory (aSECDC) is stored. 

ASECTE' contains the surface and sector number of the disk vte re ASBODC 
is stored (in the format of Eigure 2-5). 
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14 TaSL-tes >i 


Cylinder No, 
CYIDEA 

Sector & Surface No. 
SECTRA 

10- digit Random No* 

R!lKDA 

2 bytes 

1 

2 

5 

4 

a 

« 

o 

© 

1* 

♦ 

15 

16 

17 

18 

2 Bytes 

1 

10 Bytes 


FigiAre 2-8: Augmenting Security Codes’ Table Directory 
(ASECDC ) 


Figure 2-9 shows an instance of authority augmenting security codes 
tables vjith only 3 authority augmenting security codes existing. 

Since the DBA (data base administrator) has also to approach the 
system through a "first security code" (no separate provision beiog 
made for him), to identify the first security code of the DBA, we have 
a variable DBSC-*1 (one word) 'vtoich stores the first three digits (con- 
verted to equivalent binary form) of DBA'pjfirst security code-, 

AIQORIIHM FOB SECURITY CHDCKEUa 

Tfcen a user indicates his interest in using the data base system, 
only a small part of the programs get loaded from disk into main memory. 
This part of the program asks the user to give his security codes and then 
if found valid, it loads the appropriate programs depending upon whether 
the user is a Data Base Administrator or some other user* If user is the 
Data Base Administrator, then the programs loaded are as belowA 



ASECYL = 200 


18 


ASECTR = 03 


! 0 i 3 j 

9 8 5 4 0 


ASECDG 



Eigiire 2-9! An Instance of Authority Augmeating 
Security CoSes’ Tables. 


Auth. : 
Tec. 
of se c . 
code = 

122 ... . 






19 


1. Program for deleting any security codes. 

1. 2. Programs for changing any security codes or authority vectors. 

. 3. Program for inserting new security codes. 

2. 4. Program for printing of the security codes table s- 

3* 5. Program for initializing the security codes tables. 

4. 6. Program for building of the data base (setting up new? relations) 

5* 7. Program for removing a relation from the data ..base. 

Otherwise the programs loaded are as below - 

1. Program for retrieving any information from the data base. 

2. Program for updating information in the data base. 

3. Other routines and data used by above two programs. 

The flowchart of the program which asks for security codes and 
loads appropriate programs is ^own in Figure 2-10. The following 
paragraph supplements the information given in the flowchart. 

The initial data is the value of ISECYl, ISECTR, ASECYI, ASEGTR, 
DBSC.1, data which tells from where in disk various prqgrams like up- 
date, retrieve, security pregrams, build programs etc. are to be loaded 
and to which areas of main memory they go. (Since the object pregram 
are in absolute machine languageform). Only the assembly laiguage 
equivalent of flowchart (Figure 2-1 0) is incorporated under KEM with 
code "DB". This program does rest of the job itself. 

The program for retrieval and updating are developed under the 
separate theses (Reference 1 and 7 )* The present thesis along with 
(Ref . 5) where programs for building the data base are described . 
ccmpletes the functions carried out by the DBA. Flowchart in Figure 2-11 
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STAHT 

' ^ 

— - 

\ Read initial data from the 
\ disk into main memory and 
\ also the routines WOBBLE, 
\givsec, VORHLE 1 DVOEEL . 


)t 

\ Write a message asking for 
\ 'PIESl SECURUy CODE' input 


I 



\ Read the input security code 
\ from the teletype and put it. 

\ in a buff er 

I 

i 

R = Binary equivalent of first 
three digits of input se- 
purity code 







Yes 


V 


11 

12 


fR/5il 

R - II * 51 


- 51 


t 




Is \ 
''cylinder number 
in row No. II of 
■"IlSECDC <0 


\i/Ro 



Yes 




Pigure 2-10: Oontinued on next page. 






liguxe 2-10; Contimed on next - page . 
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\ Write message asking for 
\ ’AUTHOEITY AUGMEETINff 
\ SECURITY CODE* input 



Read the input security code 
from teletype into memory / 


:^irst character 


Binary equivalent of first 
3 digits of security code 


<^1 ^< 45 ^ 


I11/251 

m - (I3 -1 ) * 25 


./-^linder no. in 
..j^o^o. 13 of ASECDG^ 


Read the sector containing 
augmenting security codes -(whose 


Set the W-bits of 
security code in 
I 2th row of first 
security codes 
sector. Put it back 
on disk with addr. 


address is in I3th rovf of ASEG 


^ i UJ-ojs- vvx uii. ctu.u.x # } 

DC) in 11th row of FSEGDoj 


Is 

cylinder no . in 
^I4th row of augmenting codes 
sector<0 


t Vfrite the me ssage t 

\ 'Sorry unable, to / 


I \ serve you ' 



Pigure 2-10; Continued on next page. 
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0 = Cylinder no. in I4th row of 
augmenting codes sector. 

S = Unscrambled value of 4 byte 
sector & surface no. field 
using DVOEEGj. 

'I 

/ 

Read the sector vd.th address 
(c,s) from disk & find its 

I logical OR with authority vector 

I & put result in authority vector.j 

r 

P 

P 

Load retrieve & update programs 
from disk into memory. Also load 
Relations Directory, Field list & 
all other data & routines used by 
those programs. 

\ 

\ 


■ ' . ■ 

/ 



g 


to speeify the job* 


User types in: 

*E* for Retrieval 
'U* for Update 
'P' for finishing 



Yes 



Figure 2--10; Continued on next page. 
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Iioad the security routines, 
BJILDR routine, REMOVE 
EOUTU® & all other utility 
routines and data. 


Transfer control to routine\ 
DBA of Pig. 2-11 J 


. J I 

Transfer control to Retrieve, 
or Update pregram depending 
on input. Exit this block 
when job asked for is over. 


Retrieve and Update programs 
form a table from every query 
'indicating which field is to 
be used in which manner from 
this table we find the autho- 
rity needed to satisfy the 
query. Then control goes to 
h 



Figure 2-10: Flowchart for checking 
Security Codes; 







Write a message asking the DBA / 
to give his next identity no. / 
(one having already been given / 
as first security code). / 




\ 


± 


Head input through the teletype 
(it is a 12 digit no. follovved 
by ' Y ’ & Lf . or only If • ) 


/ 




Match the 12 digit no. with the 
no. stored in the system. 



lo 


<Cl3th character = 



'\ Write message asking the DBA to 
\. give new identification no. to 
\ replace the old one. 


T 


Read new identification no. from 
the teletype & store it in place 
. of old one . 








\ Write a message asking the DBA to 
\ ’SPECIFY ISE JOB' 



Bo 




Figure 2-11 . Continued on next page 





inputs one of' the folio-wing: 
'IiraiZE' for initializing the 
security tables. 

'B/IODIPy* for modifying the 

security codes i.e. 

(1 ) Deleting - 

(2) Inserting 

(3 ) ChangiiTg 

'PRINTS’ for printing security 
codes' tables. 

'TEEHIDTT' for- finishing the job. 
'REMOVE' for removing a relation 
from the DATA BASE. 
'BDILDE' for building a relation 


in the DATA BASE- 

7. 'CCCCGO' for desiring the DATA BilSE. 


i 

Jump to appropriate routine. 
After finishing the job, if 
the job was 'TERtffiTT' then 
STOP else write a message 
asking the DBA to specify the 
next job. 





Write the message 
'Sorry, xinable to serve you i 


STOP 


Eigure 2-11 : Plo-w chart for processing DBA's request. 
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shows the path that the DBA has to go through to carry out his task. 
The flowcharts for these tasks are detailed in later chapters in the 
follov/ing sequence. 

Chapter 3 - Initialising the Security TabUe s 
Chapter 4 - Modifying the Security Tables. 

Ciiapter 5 - Printing the Security Tabte. 

Chapter 6 - Removing a Relation. 



3- .INITIAIlSINa OHE SECUEITY TABLES 


As described in the previous chapter, there are two types of 
security codes - 

1. First Security Codes'. 

2. Authority A-ugmenting. Security Codes. 

Both these security codes involve two types of tables for in- 
ternal storage as seen in last chapter v^iich are - 

1. Cedes' Table Directory 

2 . Codes Table . 

Codes' Table Directory gives pointer t o the sector cf the Codes 
Table in appropriate sequence depending upon the group of codes that 
the sector contains. Initialisation routine clears all the authority 
augmenting security codes from the tables and also clears all the 
first security codes except the first seciority code of the DBA which 
is retained to allow him continued access, for adding new security 
codes to initialized tables. 

Initialization is essential when the DBA wants to charge any cf 
the routines TOHBIBj VORBIE and DVOEBIE etc., because now the internally 
stored security codes and surface and sector number in ASECDC will be 
computed using new routines and therefore the tables must be initiali- 
sed and filled all over again. Also in this case, when the routines 
are changed, internally stored first security code of the DBA ha s also 
to be changed to the vriue produced by these new routine while acting 
on DBA's first security code and this is done at the same time when 
routines 'ore changed. 
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Since all the security codes and authority augmenting vectors are 
stored on the disk, some space needs to be assigned on the disk for 
the purpose of storing these. Because maximum of 1+18+1+18+450 = 488 
sectors of security space may be needed, vs reserve 5 cylinders (5OO 
sectors) on the disk and call this reserved space as "Disk Security 
Space". To manage the didc security space, we store the status cf 
each sector (free or full) in a bit and a 496 bit vector (an array 
of 31 W)rds starting from the address BITMP) reflects the status of 
disk security space at any time. The routine AIDCTS allocates a 
sector of the disk security space, makes its status bit 1 and return 
the address of this sector to the calling program. The routine 
EELSEC releases a sector of disk security space with sector address 
given by the calling pregram by clearing its status bit. , The program 
for these two routines appear in -the Program Listings. 

INITIiLIZATIOK ALGORITHM 

This algorithm in the form of a flowchart is shown in Pigure 
3-1. The equivalent progr-am appe ars in the Program Listings. It 
deieitB«5 all security codes except DBA's first security code from the 
security tables. It also changes the disk storage addresses of PSEGDC 
and ASECDC by allocating them new sectors and releasing the sectors 
previously held by them, thus making the positions of these tables 
changable. After initialisation, new security codes can be added 
using the routine in the manner explained in the next chapter. 




iilocate a new sector on disk 
security space and, put 
ISEOYL = Cylinder no. of newly 
allocated sector. 
ISECTR = Surface and sector 

no. of newly allocated 
sector. 













Write FSEGDC back on disk in 
the address (iSECYL, ISECTE) 



Figure 3-1 s Continued on next page. 








32 













Pigure 3-1 : Plowchart for initializing tbe security 
codes. 








4. IDDIFIIUG 13141 SICURITY TABLES 


Modification of the First Seciirity^Salles can be dne in any of 
the following Ways: 

1. Deleting a first security code 

2. Inserting a new first secirrity code or replacing an 
existing one. 

Modification of the authority augmenting security code can be 
done in any of the following ways : 

1. Deleting the security code (and hence also its associated 
authority augmenting vector). 

2. Insert inga -Security code and its associated authority aug- 
menting vector. 

3. Changing an already existing authority augmenting security 
code while leaving its associated augmenting vector intact. 

4. Changing the authority augmenting vector while lavirig its 
associated security code (already existing) intact; 

Deletion of any security code (of either type) can be done by 
specifying only its first three digits i.e its position. The 
syntax of the larguage statements for deleting a secizrity code is 
described below in terms of its fields : 

First field (one ch). = 'D' indicating deletion of security code. 


2nd field (one ch ) 
3rd field (3 chars) 


_ i-| » jLf first security code is to be deleted 
= '2 ' if authority augmenting se cirri ty code is 
to be deleted 

= '5 digit Ho.' indicating the position of the 
security code. 

4th field (one char. ) = It is statement terminator. 
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For inserting a new security code or changing the value of an 

existing security code or authority rector, the ^natax of the language 

statements is described below in terms of its fields - 

First field (one ch.aracter) = 'E’ indicating insertion of new 

security code or authority ai:ig- 
menting vector or both. 

Second field (one ch.aracter) = 

'1 ' if first secirrity code is to be inserted or changed. 

'2' if Vi.iue of an existing authority augmenting security 
code is to be change leaving its associated authority 
augmenting vector intact. 

'3' if a new authority augmenting security code with its 
associated vector is to be inserted. 

'4' if the vector associated with an existing authority 
augmenting security code is to be charged while 
leaving the security code intact. 

Third field = 

'13 digit security code' (for second field = 1,2 or 3) 

'3 digit No.' indicating position of security code (for second 

f tel d (55 4. ) 

Fourth field = 

Authority vector with syntax explained below (for second 
f ield = 3 or 4) 

Null (for second field = 1 or 2) 

Fifth field (one character) = '.' It is statement terminator. 

The syntax of, the authority vector (fourth field above) is 

expressed by the regul .or expression (a, )*a)* where— 

N represents byte No. of -the vector from vii ere to start in decimal. 

A represents contents of corresponding bytes of authority vector in 
octal. 

e.g., "/lO, on, 023,054 /55, 111 J 321, 12" corresponds to the followirg 
contents of authority vector bytes. 
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Byte 

No. 

Contents in Octal 

1 to 

9 

000 

10 


Oil 

11 


023 

12 


054 

1"5 to 

54 

000 

55 


111 

56 


321 

57 


012 

58 to 

256 

000 


Now we shall sse exanplss for all types of statesienbs alongwith 
their explanations: 

Example 1 : "D1 1231' 

This statement shall delete first security code vtiose first ^ 

three digits are 123. 

ExamplB 2 : "D2 421 : This statement shall delete authority a.ugmentiag 

secinrity code whose first three digits are 421* 

Example 3 "El 1591111111111.": This statement inserts the first security; 
code "1591111111111" in the set of valid first security codes. If a first 
security code starting with "159" digits already exists, the new security ; 
code talces its place and previous code is removed. 

Examp le 4 : "E2 1261111111111.": This statement changes an already existing 
authority augmenting security code while leaving the associated vector 
intact. If no authority augmenting code with positional digits "126" 
exists, this statement is ignored and an error message is, printed. 

Example 5 : "E3 0211111111111 / 1 0,01 1 ,230 / 20, 1 1 .": This statement 
introduces an authority augmenting security code "021 1 1 1 1 1 1 1 1 1 1 " in 
the list of valid codes with the associated authority augmentiiag vector 


as below; 
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Byte Wo« Contents in Octal 

1 to. 9 ' 000 

10 011 

11 230 

12 to 19 000 

20 011 

21 to 256 000 

If an ougraenting security code with positional digits "021" 
already exists, then the value of this security code and its asso- 
ciated vector are replaced by nev/ vcilues of both. 

Example 6 ; "E4 111 ^0,011 ,230^0,11." : This statement changes 

the authority vector associ:ited with the authority augraenting security 
code Tflhose positional digits are "111" from present value to that shown 
in Example 5 above, while feiving the security code ViE.ue intact. If 
no ^curity code with positional digits "ill" exists already, this 
statement is ignored and an error message is printed. 

Any number of these modification statements can be given at a tins 
through the input device vtiich can be a card reader ("CA" ), high s peed 
paper tape reader ("PA") or keyboard ("KY"). More than one state rcent 
can be put on one card and a single statement can be continued on many 
cards. All columns (l-80) are usable. There can be arbitrary number 
of blanks between various field^of a statement and betv/een statements. 

To indic,ate that no more statements follow, we put the character "E" after 
period of the last statement. 
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MO DIPI GATIOg ALGO RITEM. 

Assunptions iiij.de - 

1. GET routine is available. This routine v\hen c.alled puts the next 
character of the input in the variable ’’OH When calling this 
routine for the first time in the prQgraan, we clear the variable 
EKiG of this routine to indicate fresh input. Also the variable 
IKPUT is loaded with the device number of the input device before 
calling this routine. 

2. GET. 3 (it) routine is available which reads the 3 characters (digits) 
of input and puts their binary viiLue in N. 

3* 6ET.lO(Bn ) reoutine is availiible which reads ten characters from 
input and puts then in a biaffer starting f r on location HI. 

4. TOHBLE (hi jH2) routine is available which generates a ten digit 
number from two 10 digit number inputs from buffers HI and H2 and 
put^he generated result in buffer HI * 

5. GIVSEC (h 1,H2) routine is arailable which takes 10 byte (digit) 
input from the buffer HI and puts its 4 bytes binary equivalent 
in buffer, H2. 

6. AUTHSC routine is available which reads the authority vector part 

of the input modification statement and builds its equivalent authority 
vector in a specified area of the core. 

The program for all the six routines ab ove appe -ar in the Program 


Listings 



MODIFY 


Y/rite the message; 
'Specify the input device 


Head the input from the teletype 
IlvEPUT = Device no. of the input 
device containing modifi- 
cation cards. 

FLAG = 0 


Retiirn to 
lling pregram 


\ Y/rite the me ssage : 

\ 'Illegal modification instruction 
\ omitted ' 



Figure 4-1 : Continued on nezt page 







Write this sector back on disk 
in the place from where it was 
read. 


Figure 4+I : Continued oh next page. 








&BT.3 (C.2) 


1 <C'.2<45Q 


12 = G. 2 - (II - 1 ) * 25 


Bring codes sector with address 
in nth row of ASECDC into core 


Release the sector whose address 
is in I2th row of above codes sector 


X 


Hake cylinder no. in I2th rov/ of 
codes sector negative. 


■#rite codes sector back on the disk 
in the same space from vtiere read. 


Pignre 4-1 : Continued on next page 














^2’ or ’3 


GET. 3 (C.3l> 


1 <0.3c<91 


Bring FSEGDC from disk to core 


11 = tc.3/5ll 

12 = C.3 - (I1 - 1 ) * 51 


cylinder no. irr 
nth row of ESSCDC 


Allocate a sector of disk security 
space & put it's address in 11th 
row of PSECDG. 


llake all codes of this sector 
empty by clearing their 5th bytes 


Generate tO digit rapdom no. and Put it 
in the 10 byte RDM) field in Itth 
row of ESEODO'. 


<" GET. 10 (SS.1 )> 


Figure 4-1 i Continued on next page. 


Read sector of 
disk with address 
in nth row <£ 
ESEGK! into 
















WDEHIiE (SE.I5 KDWD (II)) 


GIVSEC ISE.nWOE.S 


Pat 4 byte secirrity code starting 
from Y/OR,5 in I2th rov/ of security 
codes sector & clear 5th byte# 


Write the security codes sector 
on disk in the address given in 
nth row of PvSEDDG* 


Y/rite ESECDG back on disk in the 
address (SECYIi, ISECTR). 


GET. 3 (C.4) 


qc 4 C. 44450 


Bririg ASEGDC frog, disk into core 


11 = lC.4/2^ 

12 = 0.4 (11 - 1 ) * 


cylinder no. iJi\ 
nth row of ASECEC 


iillocate a, sector on security 
space of disk & put its's addr. 
in nth row of ASEGDC 


Read the security 
codes sector from 
disk into core with 
address in 11 th row 
of ASEGDC 


ifeike all entefies of security codes 
sector empty by making the cylinder 
no. entry -ve for each row. 


q 



figure 4-1 5 Continued on next page 


















G-enerate a 10 digit random no, 
3: put it in the 10 byte EDEfD 
field in 11th ro?; of ASECDG 


GET. 10 (SE.2) 


WOSBLE (SE.2 


GIVSEC (.SEC. 2, W0R.1 


\ 


Put 4 byte security code starting 
from WOR.IO in I2th row of codes . 
sector. 


frite ASECDG back on the disk in ! 
the address (ASECIDj, ASSCTE). j 


''"’’cy^nde r noT^lS^ 
I2th ,rov^ of codes 

sector 40--''^ 



Allocate a sector in security space 
of disk for authority augmenting vec- j 
tor. Put the cylinder no. & scrambled j 
value of surface & sector no. in I2th 
row of security codes sector. 


Write security codes sector back on 
disk in the address gi-ven in 11th 
row of ASECDG. 


Clec.a:' the authority augmenting 
vector area in core. 


Write security codes sect on 
back on the disk in the 
address given in 11th row 
of ASECDG 


ai = ’2' 

. ? X 


-Write authority aiogmenting 
vector on disk at address 
given in 1 2th row of security 
■codes sector 


Figure 4-1 ; Continued on next page . 














Figure 4-1 : flowchart for no difying the security 
codes’ tables. 
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Thvj modification algorithm in thB form of a flowchcirt is shown, 
in figure 4-1. The program for this algorithm api^ars in the Program 
listings appaaring at the end of the thesis^ 

After modifying the security tables, the DBA can print the tables 
to satisfy himself that proper modification has been carried out. This 
he can do using the PRIJITS routine Thich is given in the nezt chapter. 




5 . PRIKDIITG- SECURITY TABIE S 


ALGORI TH M 50 R PRIICTIHa 

The d-T,ta hose .’dninstr.rtor may be interested in knowing the 
status of se Clarity tables at any time. The "HilRTS" routine gives 
the EBA the facility of printing FIRST Security codes' tabless and 
Authority Augmenting Security Codes Tables. First the DBA is asked 
to specify the output device vftiere the tables are to be printed. 

The DBA gives "PR" for line printer and "TT" for teletype. There- 
after, system asks the DBA if he wants to print "First Security 
Cedes' Tables". DBA gives "Y" "Df " , if he wants to print the tabis. 
Otherwise he gives "IT' "Df". Similarly the DBA is asked if he wants 
to print "Authority Augmenting Security Codes' Tables". Again he 
gives "Y" "Df". for printing the tables and "D" "If." for notl 
printing the same. 

In case of First Security Codes, first the system prints "First 
Secinrity Code slab le Directory", i.e., FSECDC in the form nt of Figure 
2-4. Then the system prints each existing first security code along 
with its status. Status can be any of the following - 

(i) A blank status field indicates that the code has been 
used properly. 

(ii) "IlIGIB" in status field indicates that tie user tried 
to give wrong authority augmenting code to access the 
system illegally. 

(iii)"IIDRi\SK" in status field indicates that tie user tried 
to ask the ^ stem for more thai permitted to him, by 
giving such retrieval or update commands as were not 
permitted to him. 
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In case of Authority Augmentixig Security Codes, the system first 
prints "Ai^gmeating Security Codes Table Directory" i^ ASECDC in the 
format of Figure 2-8, Thereafter, the system prints each existing 
authority augmenting code alongwith its associated authority augmenting 
vector. It also prints the sector address vtere this authority vector 
is stored on the disk* Since at any tine, the data base stuxLl generally 
contain much lesser number of fields then the maximum 256 permitted, 
the PEEITS routine asks the DBA to give a three digit input number 
(say n) specifying numberof fields in the ^stem. Then it prints only 
the first N fields of aich authority vector. Moreover, if the DBA does 
not want to print ,my authority vectors but only tie authority augment- 
ing security codes, he may give ir=0. 

The flowchart of the oigorithm for printing security codes appears 
in Figure 5-1* The equivalent pregram of this algorithm appears in 
the program listings, 

TEiagNAPICTG THB JOB 

Before terminating DBA's job, ve must vjrite all the variable data 
as outlined in Flowchart 5-2 back on the disk. So at the end of any 
operation that the DBA may perform on the data base, he must perform 
the job "TEHtffifT", Vfith this, all useful information in core gets 
stored back on the disk and may be fetched for later usage. 

Having described all the programgjthat go into building the security 
system for the data base, the only function 1^ is removing a relation 
from the data base vfaictL is the subject matter for the next chapter. 



^PHiros > 

:n 


Yfrite the Be ssage : 

'Specify the output device' 


Read the device identification 
& initialize the output slot 
no. to the device no. 



Bring RSEGDC from dish into 
core using th^ sector address 
(ISECYI., ISECTR) 



Print cylinder no., surface & sector] 
no. & 10 digit random field on the 
output device for Jth row of codes 
directory. 


Figure 5-1 t Continued on next page 





cylxnder no. 

Jth rov7 of i'SECDCL-^ 


Bring the security codes sector 
with address in Jth row of PSECDC 
from disk into core 


Print all first security codes in 
the first security codes sector 
along with their status on the 
out’put device. 


want to print 

ugmenting security codes tab^^h 


/^tum to 
calling prcg ram 


ASEGDC from disk to core 


Pigure 5-1 : Continued on next page 
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K = 0 
1 = 26 

I = L-1 
K = K+1 


T 



1 


Bring authority augmenting vector 
with address given by cylinder no. 
and unscrambled value of surface and 
sector no. in the Kth row of the 
security codes sector from dish to 
main memoiy. : 




l.l.T. KANPUR 
CENTRAI i nSABY 


Figure 5-1 : Continued on next page. 

AOC, iSki, 


riMa 
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figure 5-1 : Plov/chart for printing the security 
codes tables. 





s 

/ 

Write the present value cf 
ISEOYL, ISEGTE, aSBCYL, 

ASEOTR and other variable 
data like DBA's second 
security code, bit pattern, 
for the management of disk 
security space etc. bads on 
the disk to replace previous 
, values . 

N 

/ 


Write the message 
'GOOD BYTE' 


STOP 




Figure 5-2: Flowchart for terminating 
DBA's job. 




6. EEMOVIFG- a REILITIOI 

As a data base grows older with tirae, it may become riecessat^'- 
to add more relation to the data base which nay pertain to some data 
which has currently a,cquired inportonce, or to remove some relations 
vJhich pertain to the data v^hich has lost its relevance, or to re- 
organise the data base by combining some relations into one or breaking 
one relation into many or any combination of these in order to improve 
the efficiency of the system in the light cf the past queries. 

To illustrate by example let us say that we have a data base in 
IIT Kanpur where we store one relation for each year of students. Now 
as a new batch enters, a new relation shall have to be added to tie 
system. But the relation corre ending to the outgoi3ag batch may be 
dumped on sme tape file (for any possible emergency need) and then 
removed from the data base . 

Adding a relation is done by BUIIBR whose programs appear in a 
separate thesis (Ref. 5 }• The present chapter discusses removing a 
relation. Since all the data structures used here appir in the thesis 
describing BUIBDR pregrams, it is essential to go through it before 
studying this algorithm. 

BSmiAIi ALGORIIHM 

Removing of a relation from the data base involves the following 
tasks — 

1 . Removing this relation from the Relations Directory HELDIR by 
clearing the EEIID field for this relr:tion, so that this relation 
identifiat ion number can be used to define new re Ration . 
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2. Removing "tiie field records corresponding to this reliition from 
the field list "RDLET" and closing this gap by moving the field 
records lying below this gap upwards. 

3 . Setting the cylinders occupied by the relation on the disk free, 
by clearing their status bits in liie bit vector (BlWJiP), 

4- Clearing the entries corresponding to this relation from the prinaiy 
index table and moving the other entries up to close the gap. 

5 . Par all existing relations v\hose primary index entries have been 
moved up, reflecting this movement in the relations directory EEIDIR 
by subtracting the length of the gap (ie. , length of upward movement) 
from their B.1I1IX field values. 

6. Writing these new tables values of EEIDIR, PDIIST, primary index etc. 
back on the disk. 

All these steps are reflected in the flowchart of removal algorithm 

shown in Figure 6-1. The flowch^irt uses a routine RE1CY1 (n) v\foich 

to 

releases cylinder Wo. W of the di& and returns control^he calling 

program# Flowchiirt of this routine has been drawn in Figure 6-2. 

Programs corresponding to these two flov/charts, appear in tie Program 

listings. 

A FEW WORDS QW RED HIAFIZATIOW 

Reorganization can be of two kinds: 

1. Reorganizing the data base by merging two cr more rel. tion or breaking 
one relation into mtiny or a combination of both to build new relati ons . 


This can be done as follows: 


RE&IO'VE 


FLAG- = 0 
INPUT = 1 


FJag in bean is reset 
Input initialized for 
teletype input . 


GET. 3 (E.1 


O^E.1<39 


R2 = R.1 j 

R3 = NIND(R2) I 

R2 = R2 * 2 
RELID (H2) = 0 
KEYRP(e2) = 0 


R.02 = Length of the prinaiy 
key found f r on it ' s 
foroat F1.IKEP(R2) 

R.02 = R.02 + 3 
R.OI = R.02 * R3 
R6 = 372 
R3 = 2 


LDID(R3)=R 




Write the me ssage : 
’Deleting a non-existing 
. relation, coiomaad ignored 


Return to calling program 


Figure 6-1 : Continued on next page 
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Figure 6-1 : Continued on next page. 
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figure 6-2: Subroutine for releasing a cylinder 


of the disk. 
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(i) Retrieve the new rel£.tions to be careated one by one 
by giving appropriate retrieval comaands v/ith output 
going on the disk (in a prefixed area). 

(ii) Build these ne\7 relations by using BUIIDR routine of 
(Ref. 5 ) hy giving the specification of the new re- 
ICLtionsani reading the data fron the disk. 

(iii) Renove the older relations vtiich bnve beccne redun- 
dant as a result cf tbe creation of these nevf relatiora 

2. Reorganizing the data base by reorganising the relations such that 
all data fron their overflow area is brought back into regular area 
and overflow area is cleared. This can be done for each relation 
to be reorganised as follows: 

(i) Retreieve the relation with output going to diskbby 
giving appropriate retrieval conmnd. 

(ii) Rencve this routine frcn the data base using EEMDtE 
routine. 

(iii) Build this relation using BUIIDR routine by giving 
the sin cification of this relation and reading the 
data fron the disk. 

Hence using above steps the DBA con reorgani^ the data base 


in any manner he likes 
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Appendix 1 


INITI.iL LDALINO OF THE SYSTEM 

We have seen that in our ^srstem all the programs and security- 
tables reside on the disk. Therefore to load the system initially 

1. e,, to generate the system, the follov/ing steps must be follov^d. 

1- Load the ’’initial loading progrcm" from paper tape into core. 

Execute it with starting address = IJOOOO. This will put the 
routines IDEBLE, DVOEBL, YOHBLE, GIVSEC on the preassigned sectors 
of the disk and will also initialise the security codes’' tables 
so as to contain only one security code (that of DBA), with its 
value beii-g 0291234512345 and also DBA's identification n'umber 
being 000000000000 for values shovm in the listings. 

2. load the paper tape for" program to loud other programs''-' as shown 
in the listings into core. 

3. Load paper tapes of all security programs into core except the 
START program (which is incorporated under KHl) with address 
ranges as below: 

1 , PRINTS 1 TERMNT '70000 to 76000 

2. DBA, AIDCTS, REISEC 76000 to 100240 

3^ Utility Routines IOO4OO to 102200 

4- INTLZB 102400 to 104000 

5. J®DIFY 104100 to 107500 

4. Load the paper tapes of EHMOYE and PUT routines into core with 
address range as below: 

1. PUT 66000 to 66200 

2. REtJOYE 66400 to 67700 


62 



65 


5. load the progrciias developed for BUIIDIIIG of a relation developed 
as port of (Ref. 5 ) into core with address range as below: 


1. SCAMER 


2. STATIC Routine 1 

3. BUILD 

4. INDATA 

5 . STATIC Routine 2 


6. MIN 


27600 to 46400 
46400 to 50450 
50440 to 54340 
54400 to 56230 
56300 to 57700 
60000 to 65720 


6. Execute the "progrina to lo^ad other piagranis" starting at address 
20000. Execution of this program puts all the security programs 
ond programs to build and remove a relation etc., from core into 
ar-as of the disk about vi/hich information is contained in "Initial 
loading program." 

7 . Load the retrieval programs developed as port of (Ref. 7 } into core. 

8. Load the paper tape of "program to load other programs" into core 
with X containing the value of symbol MR and Y containing the 
value Of Symbol HR1 of Initial Loading Program. 

9. Execute the "program to load other progrtims" again starting from 
20000. This will load all retrieval progrtmiB also into preassigned 
areas of disk. 

10. Repeat Steps 7, 8 and 9 for update programs developed as part of 
(Ref. 1 ) with X containing value of symbol NU and Y containing 
value of symbol NUl of Initial Loading Programs. This will put 
update programs also into prefixed, areas of the disk. 

Now the STAKE program incorporated under KIM with code "DB" shall 
call approprt.ite programs from the disk depending upon what the user 
wants to do, as detailed in Appendix 2. 



.^.ppendix 2 
UISERS* MAMTAL 


To use the system, the following steps must be followed; 

Step 1 : Press "DB". System prints a message asking the user to 
specify the first security code. 

Step 2: User gives his 13-digit First Security Code as input from 
the teletype and then line feed. If user is EBA (i,e., 
the first security code given as input is thit of the DBA) 
then go to Step 5 else go to next step. 

Step 3; System asks the user to give his next security code (autho- 
rity augmenting). User either gives 13^digit security code 
and then gives "Lf" or gives "N" "Lf" , In the former case, 
the authority vector is enhanced corresponding to the autho- 
rity augmenting vector associated with that security code 
and control goes back to Step 3* If input is "U" "If”, go to 
next step. 

Step 4: System asks the user to specify the job - 

(i) If user gi’/es ''R" "If" as input from the teletype, system 
loads Retrieval Programs plus all other utility routines 
from disk into core and transfers control to retrieval 
progrjims. Then user gives retrieval query as detailed 
in Users' Mcaiual for Retfeval (Ref. ?). After completion 
of retrieval task control goes back to Step 4. / 
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(ii) If user gives "U" "Lf" as input froa the teletype system 
loads update programs plus ^ILl other^itility routines from 
disk into core and trcaisfers control to update programs* 

®aen user gives update query as detailed in Users' 

Manual for Updating (Ref. l). After completi'Oii of 
update task control goes back to Step 4 . 

(iii) If user gives "P" "If” then job is finished and system 
gives "good-bye". 

(iv) If input is none of the above, error message is given 
and control goes back to Step 4. 

Step 5 ! Ihe DBA is asked to supply the identification number which is 

a 12-digit number. DBA gives 12-digit number followed by "If" , 
or follOTi’ved by ”Y" "If". If identication n'umber is correct, 
then in latter case, DBA is asked to supply new identification 
number which replaces the old identification number and control 
goes to next step. In former case control goes 'directly to next Step. 

Step 6 : DBA is asked to specify the job. Ihen DBA specifies one of the 
jobs as shown on Page 26 of figure 2-11. If job is "TEEMM"’ , 
control goes to Step 8 else control goes to Step 7* 

Step 7: If job specified is "CCCCCC" , then dtita base is cleared and 
control goes back to Step 6 . If job specified is "IffiPIZE", 

"MODIPY" or "R3I401/E" , DBA follows the procedure mentioned 
in Chapters 3, 4 and 6 respectively. If job specified is 
"RIIiBID" DBA follows the instructions given in the Users' 

Manual of (Ref. 5)* After completion of these taks control 
goes back to Step 6 . If job is "PRINTS" DBA follows steps 
given in Chapter 5» and control goes to next step. 
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Step 8: All tables from core are stored back on the disk. Job is 
finished and system gives "GOOD-BIE". 
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hY H- 

0 ,0 »1J .0 .4d'. 


hVU 

Q, 0,0.0. 4a;. 


t^Y f>. 

0*0, 0. 0.4 B. 


HYTL 

U,0,0.0.4»'. 

- 

HYTL 

0,0,0.0.48’. 


HY r{ 

0 , 0 , 0 , 0.4 a;. 


tl 

0 , 0 , 0 . 0 . 4 a. 


HY If 

0,0,0.0.48. 


HYTh 

0,0,0.0.48'. 


HYTI 

0,0,0.0.48*. 


!l¥ TF 

0,0,0.0.48*. 


HY TL 

0,0,0.0.48. 


HYTR 

0,0,0.0.48;. 


BYTE 

0*0,0.0.4 8*. 


BY IF 

0,0,0.0.48'* 


BYTE 

0,0,0.0.48*. 


BYTL 

0,0 ,0.0 >48'. 


BYTE 

0,0,0.0.48*. 


bytb 

0.0,0.0.4 8*. 


HY Tf 

0,0,0.0.48. 


H¥ TL 

0,0*0.0.48'. 


HY TF 

0,0,0.0.48'. 


BY TE 

0,0,0.0.48*. 


BYTE 

0,0,0,0.48*. 


BY m 

0,0,0.0.48*. 

XX i 

WORD 

1234'?*..1234§'. 


BYTE 

0 


BYTE 

0,8,0.0.48*. 

VYS 

Word 

12345*.. i234S'. 


BY TE 

0 


BYTE 

0,0,0,0.48*. 


BYTE 

0,0,0.0.48*. 


BYTE 

0,0,0.0.48. 


HY TE 

0,0.0.0.48*. 


BYTE 

0,0,0.0.48;. 


BYTE 

8,0,0.0.48. 




Hy Tf 


• 'Y TL 

u»a,o.o.4tf. 

■■.Y ri- 


Yll- 

0»(i.Q.O.4y'. 

iv rt 

51 » 0 » (i » 0 * 4 y . 


Of Q*0jfl.4B'. 

■lY rt’ 

O.QfO.Of 4b'. 

t'Y fi 

0,0fn.0.4b'. 

HY TH 

Of a »H. 0.4 a'. 

HYTf 

OfOf 

HYTf 

Of Of U.tJ.4ii[. 

.^Y rr 

0»l1ftJ.'J«4«. 

HYTfc 

n f 0 f I’i . 0 » 4 y « 

ii Y 1 f 

Of 0*u.{j.48', 

HY Ti 

OfOf fl .0.4d’. 

‘JYT?- 

0f0t0.0.4ti'. 

t n 




I ««•««««•«««««•«««««« «« «•««««« 

mil itn nn 114 nn 4, mi 

5 iTA 1 is lNCCJRPaf<ArEJj KilM ijiTH CODt *C-i’ * 

! { r .iH ‘,TAUTiiS)(5 KXkCUTiON FROM AlJOritSS ^i!UM WHICH WILL PHU'T « 

S ThI KFriiRlTY OQO&S AS THfc'V ARt CIVEN FwfjM THE TFlgtYPE 5 A.A’u » 

; aU*' «F;)H STAhTlNL FXL'CUTIDiv rHtiM ADIJHES.=? 2fl(jGQ WHICH « 

I ViLl SS HHlfjTlncj or SECURITY COST-S AS THEY AHL- If^FUtTPO « 

; Thi- TELfeTYPEJ , « 

!«••«•«««••««• •Il4imill4ll4444 44 44441,4 4 44444 4444 44 4444 44 44 44 4 444 44 

{«««• «««««•«•«•«« W ••••«««•«•«««««« 114 «« #4 114 44 «4 44 4 4 44 44 44 44 44 44 «« 44 44 44 


- s 

i! 0 u y 0 

All US 

0 

TT va 

1 

HI » 


N 2 “ 

x2 

hi,* 

A. 5 

hA a 

%4 

R 'i ft 


K'l a 

JSCj 

H?s 

\7 

M 1: * 

i7?73 

VrjRULE* 

24Aau 

UVnHIsL a 

H 46 00 

ni varca 

25oan 

WUHUl Fa 

2*1400 

DHSC’.! a 

26000 

ififcyl « 

26002 

isFCTNa 

26004 

AS^-'CYLa 

26U06 

ASECTRa 

26Qlfl 

i'AH 

4200. 

ir,u 

1200. 


AA 

, a 1 s . 0 4 2 

Ii4«4ll4«««4«4«4«4#4«««44 444«4«4««4 44 4«44 44 44 44 44 44 4«4«44 4444 4«44 44 44 44 

J THfl' FOl lowing program SEQMLNT HeAtJS ROUTINES VORfiLE .DV0R8L. « 

1 (iIVSPC.wOHtILE ANO other INITIAL INrOfiMATION FROM OISK INTO CORK • 


14 4* *4 4*44 44 44 4444 44 44 44 4 4 44 44 *4 *4 44 

ST. 11 Tsn 

A13?74fl.Hl 

jms 

RliWEAlJ 

Wt) kD 

200 ..293. .24AflU 

JNS 

R4.Mf AD 

WORD 

200 . .29-1. .250 00 

JMS 

H4,«F ad 

WORD 

200, .295'.. 25400 

JMS 

H4,REAL 

wnwu 

200 ..296. .26000 

JMS 

R4,RFAU 

WORD 

200 . .297*. .26400 

jm s 

N 4 » Hfc A 0 

WORD 

200 ..29h. ,27000 

1 4 4* •« 4* ••««•• ««•««•*•«*•••• ******** 


THE following SEGMENT ASKS FOR FIRST SfiCURlIy CODE 
FOUND WALID. IT JUMPS TO 0BA*a RQUTInS IF SECLIRITT 
or THE DOa'. OTHEflWiSE it JUMPS TO ThB SEGMeNT 
authority augmenting security code INPUT'. 


INPUT. IF # 

CODE IS THAT • 
WHICH ASKS FOR • 

• 


14 44 44 4« 444*44 4« «t §•««•««• «••>««•••«• 


7t' 


it, 1 1 ' I 

Kif!.-' 

W{]P 

hdP 
S^ii I T<, 

aD 

:t' 2S yAlTii 

fsk 

T!ji; 

CYLilt wD;?!! 

‘i'^Tu: wntn] 

flf-O 
m t: 
HTK?i 
SlJ ^ 

P 

fUlw 

A!iin 

MP Y 

HTSN 

SliB 

A DU 

TSk 

T<?T 

Bki i 

CMP 

LtiGT 

ri» f: 

f:i H 

ST'.l.^I C.HP 

IIP I T 
iNt! 

KHi'i 

flWM 

ST'.1.4{ MPY 

THf? 
fyR 
TSH 
nt u 

ST.i.is Hr SR 

iStlH 

HtSH 

uer 
nn /o 
fst 


TTY »SMe ,Ji 
TTY,H21 

IN .0 
NP-niSHi* 
iShCYL.CYLQ 
IStCTH* SC TO 
HA, HE All 
15 
0 

Sf.CSFl 

H'J 

SlR,u*6,Ma 
#60 »Ma 
» 10 .• h 2 
SIW ,n+7#H2 
#60. H2 

h?.hl 

#IQ . .R2 
SiN ,f)*a ..H2 

H0*R2 

R2.ii6 

ST. A 

H6, #910 . 

ST. A 

R2 

HQ 

N2i #Si". 

ST.l’. A 

HQ 

#51. .H3 
S T . l’. 3 
#14. .H3 
HQtSPC'. 01 
MQ»H3 
#10.. H5 
H4 

SlN.fl + H*. C H5 J.Ha 
#60,H4_ 

R4* Si N’. ti + fe*. {H5) 
R5 

ST.l'.l 

SuC UP in.3 ) 



77 



r. C"* t 
'' I’s r 

ST. 2 


ur- iJ 

ST.<f 

A # 

T- ^ 

ipC-SF? (R3),CYtl 


TS i' 

S&C3P1+2(R3) .SCT1 

^ ' *' ® 

. * fi 

fcj N 

i " 'l 

F' 4 » H F A C 

f; 

;• ' s 

U ( ; W 0 

!>r '"1'. 

C' 

SFCSP7 



R2» m 


MP Y 

#5JiK? , 


TRf* 

HQ, SFC. 02 


TS-.i 



.''TfJH 

HrrCSPP+4(B2),8YTEl 


hTGT 

1YTF1 



St‘. 3 



ST. 4 


TS3 

#secspi+4,swoRni 


An n 

R3,S^*QR0;l. 


T«t* 

#£Ilv. n + 9. , SWORD? 


JV3 

WOBBLE 

S ;■• ^ ' ll • 

WnRD 

Ij 

S'* : “ ! 

wnpn 

0 


JSR 

SWCPnp,SWOR03 


JMS 

R7,GivSFC 

S !" : 

wpF?n 

u 

?'■■■" .ii • 

m 

t *4 


rcmp 

SW0Rn4ASECSPg(R?) 


RR7C 

ST'. 4, 


HnwP 

SWGR04+:!»SECSP2+1(R?) 


sRzn 

ST'.4 


ROMP 

SW0Rfl4+?#SECSP2+2(R2) 


RRZr. 

ST’. 4 , . . 


ROMP 

SWCR04+3*SECSP2+3(R2) 


RR7C 

ST. 4 

• 

OMp 

R6,DRSC'.l 


RR7C 

ST. 5 


JM P 

DBALD , 

ST>i : 

SijRlTF 

TTY, SHE. 22 

V7'?% 

WA TTR 

TTY,W?2 


JMP 

ST'.l 


1 THE 

FniJ.QWIKG SEGMENT BUILPS THE USER’S AUTHORITY 

J AUG 

r'PNTTNG , 

SECURITY ?ODES GlVfN 8Y THf US|R, If AN 

J IS 

GTVFN AS 

INPUT, THFN THE FIRST SECURITY CODE OF 

j CANCFI.I.FD 



ST.S! 

TSR 

asecyl,cyl? 


TSR 

ASECTR,SCT2 


liMS 

R4,READ 

CYV2! 

whRfi 

0 

RCT?! 

WORD 

0 


ybpn 

SECSpi . 


TSR 

#255*,,R4 

st'.sUi 

BOLR 

SEGSP3<R4I 


DFO 

R4 


pfoR, Ff?0M « 
WRONG, COD^ » 
HE USER is * 

««««««»««’«»«« 


78 


BHRf 

ST.S.?S SWRITf 

WaHr 

shpad 

•SH3l WAITR 

HHMP 
BR7C 
ni R 
JHP 

ST.b'.^S m R 
HTSR 
SUB 
MPY 
ftfSR 
Sim 
Ann 
MPy 
RTSR 
SUB 

Ann 
ni R 
tst 

BBl B 

CHP 

BRRT 

np c! 

ST '.s'. 6 J CMP 
RRLT 
ifdC 
SUB 
HBB 

ST.S;7i liPY 
fSR 
ci R 
fSR 

ST. 5. 4 I BTSR 

SUB 
BTSR 
npc 
iR7C 

fsf 

BRGB 

JMP 

ST'.fit TSR 

fSR 

* 

CYL3I wok 

scfat wflfio 

WORD 

f|R 

MPY 

xm 

TST 

SRQi 

JM# 


ST. 5.1 . 

TTY. she. 23 

TTY.W23 

KBD.sifv'.O 

KB0,Sfi3 

SlN,0+6.# »B 

ST. 5'. 3 

SIN.O*? 

ndbalh 

MQ _ 

SlW.n+A.MQ 

#60»MO 

#10. .R2 

SIN. 6+7, R2 

#60»R2 

R2,MQ 

#10.,R2 

S IN ,0 +8 .,R2 

# 6 0 » R 2 

MQ,R2 

MQ 

R2 

ST, 9 

Ra/#4so'. 

ST. 9 
R2 

R2##25‘. 

ST. 5. 7 
M§ 

#29.. R2 
ST.S.8 
#14.. R3 
H0.R3 
R4 

#10.. k. 

SlN.0'*8.CRS),R4 
#60. R4 

R4,SiN',0#8', CRS) 

RS 

St, 5* 4 

secspiCRS) 

ST. 6 

S T f 9 

S6CSPliR3),CYL3 

SeCSPl*2(R3j.SCt3 

R4.RSA0 

0 

0 

SECSP2 
R2.M0 
#10., R2 
HQ.RS, 

8ie$P9(R2» 

St;? 

St. 9 



79 


SJ'jt TSH 

Ann 

fSR 

JM 

Kwf'h'iii*} 4sirii.n 

SUOHRfi! knHO 

^ f H R 

JMH 

SWOR(j7j wnR{3 

SWOHOa? 'a 

Rnwp 

nnzc 

RCHP 

BR7(; 

H(!MP 

RR7C 

BCMP 

F)R7C 

fSR 

TSR 

fSR 

.iMS 

fJVO, 13| WORD 

aVO., 141 WORD 

nVO.lSl VORD 

TSR 
JMS 

f;YL4J WoHn 

SrT4* WORD 

WORD 
TSr 

ST’,81 BSTB 

DFO 
BHOF 
JMP 


»SECSPl44,SwnRUb 
R3,SW0H(36 
#SIN. n+9, .SW0R06 
H7,NOR8LF 
0 
0 

SR0Hn6,SWOR07 

R7,Givsec 

u 

. +4 

SW0Rn8»SECSP2*6(R2) 

ST. 9 

SWOROa + l .secSP2 + 7' {R2 > 
Sf 9 

SW0Rn8+?»SPCSP2 + 8',{R2 ) 
ST. 9 

SW0Rflft*3,SECSP3+9'.{R? } 
ST. 9 

SECSP2(f;2)»CYl.4 

SECSP2*2(R2).DV0*.13 

S|:CSP?+4{R2),DV0*.14 

H7,EV0R8L 

0 

0 

0 

DV0.i5,SCT4 

R4»REaD 

8 

8 

SECSP2 
#255. ,H4 

SgCSPp{H4).SBCSP3{«4) 

R4 

ST .8, 

ST. 5. 2 


***•*#••#**•*# 

} THfe Foil OWING SEGHENT IS USED TO.CANCFLL FIRST SBC RITY CODE OF # 

I THfe URFR WHO ACTS IN AN UNAUTHORISED NAnNbR ’ # 




ST,9t 

TSR 

TSR 

JMS 

ISECYL.CYL5 

lSECfR,SCT5 

K4tRBAD 

CYLS 1 

WOfifl 

8 

SCT5! 

WORD 

WORD 
fSR . 
TSH 

TSR 

JMS 

0 

SECSPi 

SEC.0i,R3 
SeCSpi|R?)»CyL6 
SECSPi*2 (R3 > #SCT8 
R4tRBA0 

CYLil 

WORD 

0 

SCT6I 

WORD 

WORD ■ 
T§R 

gfsR 

TSR 

0 

SECSP? 

SEC.0J.R2 

eRe|f8»SiCSP244(R2i 

CYL6.CYL7 




TSH 

SCT6.SCT7 




jms 

R4,WRltb 



CYl? : 

WnRL' 

0 



SCT? ! 

wntin 

» 




wfi«n 

SKCSP2 




SovRITF 

TTY# SMB '.?2 



, 1 : 

WAITH 

TTY,W?2'.l 




STOP 




AA J 

WORO 

0 



CB S 

HO I 




is f . 0 } 

iJORri 

P 

16‘, #0.16'. 




, s 

.+16', 



SHF. 1 

WORD 

40,,n.4o'. 




RYTF 

15. 1? 




Hr I 

% PLFASF Give 

YOUR 

riRSt SfCURIX 


HOf 

55TY CODF X 




WORD 

28, #0.28. 




HYTF 

15.1? 




ROT 

IS SORRY. UNABLE 

TO 

SERVE YfUiX 

shf'.s.-?* 

WORD 

60.,0.60V 




RYTF 

15,1? 




BO! 

3k PIFASE GIVE 

YOUR 

NEXT SfcOljRITY * 


Ror 

XCODEIAUTHQRITY AUCMFh T I NO ) X 

S&C’^ (11 1 

WORD 

Q 



see . 021 

WORD 

0 



BYTFlf 

RYTF 

Q.O 






* 

$ 

THE Ni t OWING 

SEGMENT CONTAINS ROUTINES FOR READING S WRITING # 

i 

ON tHF nisK 

« 

{•«««• «« •••«••••••«••••••• •• ««•••« •« «« •• «» •« •« ••«•««««« • •• •« •• •• •« •« 

READl 

TSR 

#4107, -tRlI 

WRITEI 

BRN 

RW 

TSR 

#4112. -(Ri) 

HW t 

TSH 

#200. •#177456 


RR7S 

RW 


TsR 

<R4>. •#177452 


OMp 

(R4)+.#i95'. 


RRl f 

G RR . i 2 


fSR 

tR4)+, ##177444 


TSR 

<R4U, ##177460 


fSH 

#-128',. ##177462 


TSR 

WAIT 

<Rl)+, #*177454 

SENSEI 

fsH 

#l,«#i77456 


BR7C 

SENSE 


TSB 

#40000. ##177456 


0R7S 

ERR'.ii 


RfS 

R4 

FRR.12I 

STOP 

» 

ERBITS 1 

WORD 

12, 

ERR*. Ill 

STOP 

SECSPII 

U 

.♦2561 

.♦256- 

.♦256. 

seespsi 


SECSP3I 

. « 


STDBAv 

75762 ■ 

. 



?«3 



vn^ASTs 

!s4aoo 


Z 

26146 


\ r 1 s 

26150 


> v| 3 

2615? 


^ ii 1 s 

26154 


i' 5 1 S 

26156 


5 

26160 


*« »««»*»«•»»«■»«*«#«.#«■»«»«•»■»«»»#■»*•»«* 

J T^'IS 

P=GMFNT 

LOADS SEnURlTY , build AND PEMnVP pRoGp 

S '.fcELFD THE DBA AMI THEN! JUHPS TO CbA’S HOUTINE 


r^-Mirs 

TRR 

ND,R? 


TSR 

i>01,R3 

L !' t ! 

TSR 

( H 3 ^ + # R 4 


'H w| 

{ft3} + ,STRe 


TBR 

{H3>+.CYLa 

LC?J 

fSR 

(R3)+,SCT8 


JMS 

R4,RFAD 

r.Yi 6 { 

HHRD 


SCT6 ! 

Unsn 

Q 

STRB { 

wo RD 

0 


Ann 

#400,STH8 


DFO,, 

R4 


RRfiT 

LD2 


npo 

R2 


RRGT 

LDl 


JMP 

STDBA 


1 THIS 

*?ERMI=N'T 

LOADS PROGRAMS FOP RETRIpVAL OR UPDAT 

? UPON' 

IIRFR'S 

INTEREST & JUMPS TO THE CORRPSPOnDT N'G 


NDBALff; 

RW8ITE 

TTYiSME .30 

k'>Rli 

WATTR 

TTY.WivRl^ 


SRFA0 

KBDfSIN.O 

kN'R2 j 

WAITR 

KBD,WNR2 


RCMP 

SIN»n+6*#’R 


BR7S 

RETPVL 


ROMP 

SIN.Q+6,#*U 


nR7S 

UPDATE 


ROMP 

SlN.n+6»# *F 


RP7C 

ND8ALP . . 


shr'ite 

TTYiSME.31 

kl\R3! 

wattr 

TTY,WnR3 


STOP 



b'OP 


RETRVLJ 

JSR 

NR,R? 


JSR 

NR1,R3 


JMP 

LD3 

UPDATE! 

TSP 

NU»R2 . 


TSR 

NU1;R3 


SUP 

#66 • 1 R3 

1.03; . ,. 

live 

R2 , . 

LD3,1I 

TSR 

<R3)*,R4 


JSR 

(R3) + »,STR9 


TSR 

{R35+»CYL9 


s etc’, « 
« 


D|PE^D^^'G « 
UTINE * 




«2 


L0 4 5 

fS|J 



JM'.l 

H4*WgAD 

L'Yt V : 

WtlHij 

U 

s u T 'J : 

wnwn 

a 

:i { h V ; 

wQnn 

a 


Anri 

K^OO.STHa 


ni c 

N 4 


HHfiT 

LD4 


nr*c 

H2 


HHfi? 

im.i 


JHH 

NDfiAST 

SHfe. JUt 

wnh'!] 

18. »0 .Iri* 


hYTf- 

iSti? 


hCA 

% SFFCIFY the jQijX 

S H f . ,is 1 : 

WOh’ll 

12. .0.12. 


UYTF 

1^.12 


ncT 

% GOOD tlYE * 


1 rnt 

FflLl OWING 

HCUTINE IS USEO TO CHEC 

1 falls within 

HIS authority’, if not, H 

I CANCEtLPD 


}««««« ««•«•• ««««««««•«««§««««««« «•«««•«««« 


. • 

24200 

CHKSfcC 5 

TfiR 

1 


TSH 

R2i-iRn 


CL H 

Ra 


CIH 

fi3 

SL’.i * 

HCI R 

S£CaP3{H3),SECSPi(R2i 


fifsR 

S€CSP1(R2).R3 


fST 

R3 


flHiC 

SI. 2 


INC 

R2 


CMP 

R2*#3SA'. 


8R! t 

Sk.i 


tSR 

(RlU.fiS 


TSR 

<«!>♦.« 3 


fits 

HI 

SL .21 

fsw 

#3,€RBITS 


JMP 

St. 9 


eno 



WH6TH£R use 

! F i«sf secu 


••««•«««««««« 

S REflUfeST • 
TY CCC6 IS « 
« 

««••«««««•«§« 


5 f'U.TIi PhnCHAM WH{Ch IS USt-l) TC HHI/jT ALL Sl’LUHITV TAl^LSS & ALSD* 

; ^LTMnPiTY yi’CTuPS as wBuyesTtn -y ths li'a i 

i ««««««« «•«««•«« 



. * 

?OtiaQ 


Ht s 

n 


LVa 

a2 


RJs 

A3 


N4s 

J-A 


P’-j a 



Hr^a 

%h 


His 

XI 


Hiis 

17773to 


Kun# 

0 


TTY* 

< 


Pl< g» 

6 


TSPCYLs 

26y02 


fSFCTfta 

26004 


ASFCYt * 

26(JU6 


ASFCTP* 

26Q1Q 


nvnRHL* 

24600 


SFCSP19 

22l7fl 


SFf:SP2* 

22570 


SFCSPa* 

23170 


RFADa 

022060 


WH its# 

022066 


FX JT# 

76214 

PHINtSi 

fsH 

R7#-fHl ) 


fSN 

R6»*f!?l ) 


isn 

BS.-iki J 


tSH 

B4»-{R1 i 


Tsw 

R3*-<H11 


fSR 

R2#-CR11 


TSR 

RKSfct 

RliSSAVfcP 

S.71! 

SyRlTE 

TTV,SHE*i4 

ulit 

WA ITR 

TTV,wi4 


SHPAD 

KBD,S!N*4 

kHFl * 

WA fTR 

KaO.WRFl 


chp 

SIN.4*6,««PH 


aH7C 

S’. 72 


TS« 

PRNtR.INPUtP 


Bk N 

S.73 

S.?2l 

CHP 

aiN.4*6*#«TT 


BB7C 

S.71 


tSR 

TELTyP. IRP uTp 


fsR 

#5015. TBri 


fsR 

iSQlB.TfiF2 


tSfl 

#5015. THF3 


fSR 

15015. TBF4 


fsfi 

#5015. TBFB 


fSfi 

iSOlS.tBFfl 


fSB 

#5015. T8F7 


S’.7Ji 

■•^1 : 


cyL,4l! 
SC T* 'll* 


1 

S.P.ii 
!nP>! J 

W^J 8 

kPit 

S'.p. 11 8 

b. 7*51 


TSW 

#SiOl-H.T>jFa 

Ttlfl 

#‘ 501 b.T 3 FS 

TS»< 

*'501,5 .TyF ifj 

f f.j I T 

PnlStlMPUTP 

I It 

TTV tSMfc*. Itj 

wa ! r*’ 

TTt.y Hi 

AU 


t'ii ! 

waifr k ail. w HP 3 

* i n M H 

S!N. 4 *(l 3 .Si«Y 

in.l 7 S 

S. 7«1 

JMP 

3 . H a 

TSW 

IScCyL.C¥L» 4 l 

tsN 

ISFCTR.SCT'.^l 

JM'^ 

RA»HfcAD 


0 

hl'JH!] 

0 

WfJWD 

SF-cspt 

C! H 

R 6 

SHril Tfe 

PHN.PhF 1 

WA 1 IH 

PHN,wP 1 

SwRITfc 

prn,phfio 

WA ITH 

PHN,HP 3 

SNfH TL* 

PHN»PUF2 

HA ITH 

PHH »«P 3 

SwHl Tfi 

PHN.FBFIO 

WA 1 TR 

PHN» WP4 

rsp 

* *• 1 4 , N 2 

Rl R 

PCOUNT 

ni R 

Rd 

tsh 

l» 20 C! 4 O*PiiF 3 + 36 .{H 3 l 

Ann 

#a*H 3 

CMP 

j 

R 3 »(^ 7 n' 

HR 7 C ' 

S.P.ii 

INC 

PCOUnT 

CMP 

PCQUNT^ W19'. 

BRZS 

S .76 

ADD 

*141 ,,H 2 

tsT 

SECspicfta 1 

HRl.T 

S .75 

JmS 

R 7 .P 0 WR 

ROHIl 

a 

WOHD 

PCQUNT 

WO RD 

PBr 3+4 7 ’. 

TSR 

SgCSPlIHai.PTEMP 

JMS 

R7»P0WH 

WDRD 

3 

WORD 

PTEMP 

WORD 

PBF3+5a'. 

fSR 

SECSPt+ 2 (H 2 >.PTEMP 

JMS 

R7iPQHflOC 

WORD 

PTEHP 

WORD 

PaF 3 + 70 '. 

tsh 

iSECSPl+4.PTEMP 

ADO 

sa^PtENP 

JMS 

R7.C0PC 



o’. : 

S.h’.2I 

^P7t 

wPai 

WPf ! 
S.P,12t 

s.;;j 

is * P » 1 S I 

CYl.421 
SC T’. *121 


S'.^dl 


ft 


Wfitjn 

ID. 

wnKU 

PTtHP 

ijni-ic 

phfj*hj: 

!£■ 

P«N»PaF3 

wAi ni 

PRNfWPb 


s.;ij 

TCt 

Rd 

fjR7S 

S ,P .2 

JHP 

s.9a^ 

Tr,H 

j»H2 

TJSN 

1^19 ,, WJ 

SWRI ffc 

PRf-»PBr4 

WAHR 

PRN » BP6 

SWRltlr 

PHRfPfjFlO . 

WA I TR 

PNN»WP? 

SwRitfc 

PH!Si#paF5 

MA rTR 

PHN, wpa 

SwRlTfc 

PftN»PdF10 

WA I’TH 

PRR»WP9 

Cl n 

RA 

tSR 

A2004D,PdF3*36. LRAJ 

ADO 

A2,R4 

CMP 

RA»(ili70. 

MR7C 

S.P.12 

CLR 

n*j 

add 

#14. .H2 

DPC 

«3 

iiR-?C 

S.P.lS 

JHP 

s.au 

tst 

Sf4CSPi(R2J 

OHl.T 

S.?7 

tsR 

Si:CSpl{H25.CYL’.42 

fSR 

Sg€SPt-»2{H2).SCT'.42 

JMS 

RA,RgAD 

WnRD 

0 

wriHD 

0 

wnwti 

SfcCSPS 

T'lR 

lie ..PCOURT 

SiJN 

«3#PCQURf 

TSR 

pcount.mq 

MP¥ 

AtjJ ..PCOURT 

TSR 

M&.PCOURT 

TSH 

A"Sf H4 

Irc 

pcgunt 

AD 1] 

»*5#R4 

CMP 

PA, A25Q. 

BHfiT 

S.77 

BTSH 

sIcsp^+atraj.uyta 

HCl B 

eVTl.BYTA 

BCMP 

MTTA.iAe; 

fiH7S 

S’. ?8 

BfSR 

SEC3p2+4tR4),8¥T4 

SCI B 

BYTa.fiVTA 

BCMP 

aVTA.iis'. 

Bfi/C 

S.79 





I LL 'jL ?. t HHF.1 + 46 . CHS) 


ihu 

JLLCiLf +StPur j4-4,'r. tM'Ji 


TS,I 

ILLULr + 4tPbF3 + uD. IhtJ 1 


d;.'-: 

S . R . 1 3 

s. rii 

HfiVi 

SfCSPP-»4{Hi»).ijYT4 


iiCt n 

MYT3.iiYT4 


hCMI‘ 

nYT4.;i3 



S.fiQ 


fs.< 

HORASH.Ptif 3*4tt'. {Hi) 


TSN 

MDHASK + 2.RUF 3 + 4B]. (Hi? 5 


tSH 

H U H A S K + 4 » P y F 3 * 'j tf . { ’< is ) 


Hti*J 

S . P . 1 3 

Ij. tiy » 

TSU 

#i’yQ4niPHr3*46'. («5) 


TSW 

^2uU4U.?'bF3*4f/. (RS) 


TSM 

#iifj04d.PtJF3*5tr. {«5) 

S.P.IS* 

mthh 

SF:criP3{H4).PttriP 


HTSK 

SfcCSP2+l(!H).PTt.Hp*i 


JhS 

Fi'/iPOW'-! 


WORD 

z> 


WORD 

PTt:>lP 

s', dll 

WORD 

PHFj + i?’. 


HT.SR 

Si;CSp2*2tR4).PTeMF 


HTSH 

3t;C'SP2 + 3(H4) ,PTEHP*1 


JMS 

fi7*FOWH 


WORD 

5 


WOHD 

PTfcHP 

S.tiai 

WORD 

PBF34fi2’. 


Jms 

R7,POWR 


WORD 

3 


uowp 

PCOUNT 

H.da I 

WORD 

PfiF3 + 54'. 


INC 

R6 


CMP 

R6i#i 


BMC 

a. 8^ 


ADD 

#29..S.«1 


ADD 

#29.. s'. 82 


ADD 

#29, ,3.83 


tSR 

#28. .HS 


HRN 

S.78 

s'.a^ 1 

SljH 

#29..3’.ai 


SiJB 

#29..S'.82 


SUH 

-#29..S’.83 


clh 

H5 


Ct R 

R8 


SWRlTg 

P«H»PaF3 

HPIOI 

HAltR 

PRH.WPIO 


BHN 

S.78 

S', as I 

tsi 

B8 


8R7S 

S.8Q 


tsR 

i2S..B2 

s.aat 

DEC 

R2 


Br2S 

a. 87 


8tS« 

«40»PBF3473.CR2) 


iRN 

a. 66 

s'.a7t 

SMBitE 

PRN,PHF3 






15?!^ 

l-ltCSRKHaj .CYL. 44 


isH 

m:CSPl + 2((i2).SCT.44 


JHS 

H4,HfcAy 

CYL .^<1.* 

wnf n 

0 

bV.l ,4Mi 

Vi '"’1 ! S 

fl 


Wt! >? D 

sv'C;jP2 


tsw 

«ia. *PCdUNT 


StJM 

N3,PCOUNT 


T !■? H 

PCOUNT.HU 


MPY 

f2b. .PCCUNT 


fqp 

HUfFOOUNt 



4 • 1 n . * H 4 


f SR 

42#), » H 3 

is . ‘J 3 1 

npr 



ypiS 

S.92 


Ann 

#lU.i.R4 


iNC 

P COUNT 


tst 

SF;CSP2Cri4> 


h«lt 

S.S3 


TSH 

S5.CSF2CH41.CYL’.4S 


fSR 

S€C3P2*2{R4).DVD.1U 



. SHCSP 2 + 4C«4).rjV(r.il 


JHS 

R7»DVaRUL 

DVO'. lOJ 

WORD 

Q 

DVfl.llj 

yORD 

0 

DVO'.lSt 

ynHD 

0 


fSR 

DV0*i2.SGf.45 


JMS 

R4.READ 

CYL.451 

WORD 

0 

SCT.4S* 

WORD 

Q 


WORD 

S£CSP3 


JHS 

R7»POWR 


WORD 

3 


WORD ' 

CYL.4S 


WORD 

PBF8#79*. 


JMS 

R7#POWROC 


WORD 

set . 4 5 


WORD 

par a* 94 ; 


iSR 

SECSP2*6(R4J.PTeMP 


JMS 

R7*P0WR 


WORD 

s 


WORD 

PT 6 MP 


WORD 

P8ra+5s; 


tSfl 

S6CSP2*8'.«R4J*PTEHP 


JMS 

R7,PQWH 


WORD 

3 


WORD 

PtEHP 


WORD 

P if 84 60'. 


tSR 

PCOUNt.PtEMP 


JMS 

R7*P0WR 


WORD 

3 


WORD 

PtEMP 


WORD 

P8Pfi*92'. 


SWRitE 

PRNiPSFfi 

WPi4l 

WAITR 

PRNtWPlA 





SvwRvtG- 

PRM) 


WPI'JJ 

WAITK 

HfifithFib 



S')4;? i Tt 

PHh»PriF10 


UF3 -'>1 

W4 ! f K 

PR-^iMPlfc 



TiiH 

R6,NumBHN 



J t-'l ! ] 

R7»PHiSL'C 


{ 

WtlH!! 

a 



wn'TiiJ 

birCypJ 




Ptif 3 41 . 



JHO 



L-MnFt^ I J 

fs9 

iSSAVFP.Hl 



T S ’<! 

{ H 1 ) + « H 2 



T''jM 

(Hl)4.ri3 



T;iF 

(HI )+.W4 



T 's 

< »-< 1 ) 4 » H b 



TbiJ 

(M >4, life 



Tr,M 

(!:1 )4.f?7 



JMr^ 

TLHHfjr 


FHF i t 

W iJ N 11 

■Ifio . , U. llflj'. 



fir t 

■% 

% 

Tdf 11 

nni 

% n p s 1 



Hu I 

;ii»ECUHiTY coots* TAiLE 

Y 


Hr. i 

>*0!Hr:CTOHV a 


PHF^ 1 

ynsn 

iiiu . .0* lOu. 



HC I 

SI 

« 

TBF2I 

PC I 

X S.^0. CYLUrfH3« 


Hfi I 

S NO. SfcCTOH NO. flOTATlhiJ 

% 


HH f 

^DIGITS % 


FiiF4 { 

yOHD 

100. .0*100. 



HC! 

% 

X 

TrjF3 i 

Bc r 


% 


HCI 

% 

X 


Hr i 

% % 


piir4t 

MORO 

100. *0*100. 



Mf.i 

% d 



OYTE 

15*12. IS. 12 


TMF^ 5 

fiC t 

X 

% 


flC'l 

striRST SECURITY coiirs* 

% 


iir f 

36TA8LE d 


FUFti 

wfipn 

100 . *0*100. 



Hri 


% 

TtlF*3l 

BCf 

K STATUS SfcCUHITYS 


fiCI 

% CODE STATUS 5S 



HC! 

JiSECUHiTY CODE % 


pHrsi 

yoan 

lOQ. *0*100. 



BCI 

% 1 



8YTE 

15.12*15*12 


TOFei 

BCi 

% AUGMENTiye X 



BCi 

XSeCUfilTY CODES* TABLE 

X 


flCl 

SjDIRECtOBY % 


per7i 

MORS 

100. .0*100. 



BCi 

* . * 



BYTE 

iSilSniSi 12 


iar7i 

BCi 

X AUOHINttRS SECURITY % 



BCI 

XCOOES* TABLE RtlH AUTNOfilTY 

X 


sci 

XV6CI08S % 







UJOfiO 

io-<S o J 1 ©o •• 


^Lt 

/s 

TUF‘- : 

fW T 

:i stcuhiTY 


HO 1 

.’iCYLliJOEH ND.s 


UV.l 

'^aLCTOi; no', a 

F'jF’j : 


100. .0.100. 


HC t 


TBFUJ 

(it I 

% COhHfcSPON 


He. f 

XVtCfOH IS AS 


Hr. 1 

%. 

RjlFll!* 

wnPU 

?,IU‘J 

THFUl ! 

WUHiJ 

2040 

jSAVI'iU* 

H 0 4 ! j 

0 

:i 1 N . 4 ! 

W L (} D 

14 . ,0.14’. 


- s 

.■* 14 '. 

FRUTHi 

WOHil 

to 

iNPuruj 

WO HI! 

0 

TLLTYt'; 

wnmi 

2 

PTEMPi 

wn i< n 

0 

pcnuNf { 

wnnii 

0 

OYTII 

hytf 

-40 , 

RYT 2 t 

BYTE 

•"13 , 

Hi u t 

BYTE 

m 4 

HYT 4 I 

BYTE 

y ^ 

ILLUH: ! 

BOl 

SllLLGLES! 

moraskj 

BC i 

IjHORASKSt 

‘JMF’, 14 1 

WORD 

64, ,0.64'. 


BYTE 

19,12 


SHU*. IS J 


SHE.UJ 


SHE . 1 i? 


uci 

Hci 

WDfiD 

Bvfe 

aci 

BC! 

WORD 

BYTE 

Hci 

Bci 

WORD 

BYTE 

BCI 

Bci 


cunts 


ui^jo AiirHOHiTu 


% 

y. 


The uevics 
tables are 


\n HE BE S! 

Tfl tiL printed 


% SPECIFY 
% SKCUHITY 

56. *0.56'. 

15 » 12 

% DO YOU want to PHlNT^i 

% FIRST SECURITY CODES* TauLBS? ‘M 

60.»Q.6O'. 

IftlP 

% DO YOU want to print augs« 
sihEntinq security codes* tables? % 

94. ,0.54'. 

15,12 

% alVE no', of FIELDS IN AUTHORITY^ 
% VECTORS IN 3 DIOITSS 


j THIS ROUTINE PRINTS A SECTOR OF AUTHORITY VECTOR I IS CALLED BY • 
I THE PRINTS ROUTINE , 

PRISECJ 


TSR 

RS,,*Cfii I 

fSR 

R4,-tRil 

fss 

R3,*CfilI 

TSH 

R2,«IR1 1 

tSH 

CR?H,«2 

tSR 

tRn*.H3 

CLH 

PDLl 

fSR 

Cfi?H.STPB 

fSfl 

#20'.. R4 

tSR 

S?f*S,R5 


PRLflt 



91 


PRLl 1 

Bisk 

<R.n*.tiYt5> 


tiisu 

BtlS.UYTd 


BCt H 

aYTT.avTs 


hCi H 

SYT8.HYT6 


tICHP 

aYT5^«9'. 


aHGT 

PHU 


H T 5i) H 

BYT5,P11L1 


aud 

AftOiPDLl 


BRM 

PBIvJ 


BTSH 

HYT5.PDL1 


AMD 

#67.PDL1 

PHLjiS 

HClft 

QYT5 


1 i'jl 

aYto 


1 SI 

BYTS 


LSI. 

BYT6 


1 si. 

BYT* 


HlSH 

priLi.aVTb 


Bn HP 

BYTS.»9. 


HRtlT 

PBLA 


BTSB 

BYT^.PDLl 


Ann 

i<60»PnLi 


BRN 

PHVj 


RTSH 

UYT^j.PDLl 


Ann 

#6';*P0L1 

phl^) : 

BTS« 

PDLl. {H5J+ 


HTSH 

8YT6. tH5)+ 


BTSB 

A40,(B5}* 


DPC 

H2 


bhlp 

PHL6 


DPC 

R4 


BR7C 

P8L1 


SUB! TP 

P8N ,PUf'^ 

I^P17 1 

UAITR 

PRN#WP17 


BHN 

PBLO 

HHL6S 

DPR 

R4 


TSN 

R4,Hfj 


MPY 

#3.B4 


TSB 

HUt H4 

FHL7I 

uiSH 

J* 


npn 

H4 


ririGT 

PHL7 


SWHITE 

PRR,PBF2‘ 

wPifl 1 

HA ITH 

PHN,WP18 


iBfl • 

<RiH.R2 


TSH 

(R1)+.B3 


TBH 

iBl )*iB4 


TSN 



HTS 

H7 

PULI* 

WOHD 

Q 

U¥T8t 

BY TP 

IS. 

UYTif 1 

8YTK 

•18 , 

8¥T6 t 

BYTt 

0 

Bil3t 

BYte 

U 


SfPBS 

MQHQ 0 




I COFC.PnwRDC & POHH AWg A FRW UTILITY ROutlNtS CALLfcD HY PSilUtS fi 

I FROSiPA^l S ARE SELF fcXPL ANATOS^V'. « 


LOFC J 

TSU 

RS, -{ HI I 


TSH 

K4»«CH1 1 


inu 

R3»«{H1 ) 


TSH 

R2i«<Hl i 


CLH 

RS 


TSH 

CR7)4.H-g 


TS’! 

«<H7)4.R3 


T<5H 

<H7J+.ha 

LCPi* 

UTSH 



ALin 

#60, H5 


fITRF 

PI'S!, (fi4)4 


ni-c 

H2 


HHiC 

LUFl 


TSR 



TSK' 

(HI I* .Hd 


TSH 



TRH 

(Hi )*,lf3 


HTj; 

H? 

POWROC'J 

fsH 

1 


f5M 

H4, -CRl i 


fSH 



tSR 



TSfi 

f (R714.H2 


fSH 

(R7J4.N3 


tSR 

R2.R4 


CLH 

PWl ,H3 


clh 

PW2.H4 


HTSH 

#6a»(H3l'«' 


ASR 

H2 


ASH 

R2 


ASH 

R2 


ASH 

R2 


ASH 

H2 


Auh 

#60, R3 


HT SH 

R2, (H3i+ 


hTSH 

#*, ,(Rdl+ 


ChH 

M4,}»1 o'. 


fiH7S 

ppi 


Ann 

#60, P4 


HTSh 

#60, (H3>4 


BTSH 

H4, (fl31* 


HF(N 

PP2 

PPlf 

fSTSH r 

#61, {N3)* 


RTSH 

«60,«R3)# 

FP?I 

tSH 

(R1)+.R2 


TSH 

(R1J4,H3 


TSH 

(Rl >4 .H4 


TSH 



STS 

R7 

PWlI 

UQHn 

-481'. 

PW2* 

MONO 

-32. 

PQWRt 

fsfl 

R2i-(Ri ) 





1 


IS H 

H 4 * • 1 H 1 > 



Ts 

Rt,-{R1 ) 



t'iK 

{R7)f.H2 



TS.f 

s«{R7J4»H4 



TSii 

(F7J+.XT 



Aril) 

Ha, XT 


L P F . 1 ! 

TST 

R2 



HHJ!S 

RTNU 



nuc 

Ha 



m c 

XT 

- 


tsh 

H 4 , H (J 



Cl r 

R4 



niv 

^10 . .H4 



Ann 

160. H4 




ha.wxt 



tsR 

MQ,R4 



HRM 

LPF.l 


RTMUt 

tsR 




fan 

(H1H.W4 



Tan 

(Rl )*0k2 



HTS 

H7 


XT J 

wown 

0 



!•«««« «« «• •• •« •• «• «« •• «« •• •« «• •••••• «« «« «• •« •«•••••••••« •« •« «« «« «•«•«« 

I tfcfiHNT PHOtJRAM WHICH PUTS VASIAULK CCfiE SECURITY DATA BACK ON * 

t ANU riHlSHES THE Jce « 

*«#«#« «« «# •• •• «« «• •«««•««««•«•««•««««•««««•««««««••••« «« «««««« •« «« •« «• 


iehmntj 

RESET 



jms 

R4, WRITE 


WORD 

2(}0«.29A.«2600a 


SWRITE 

l.TMES 

wl* 

WAITR 

STOP 

l.WT 

IMESI 

WORD 

lO.tQ.lQ* 


SYTfc: 

15.12 


HO! 

JKQOOD avEX 

• 

END 





•* f’l'' f Ott OWlhU lij THfe: OHA’S PHQGRAH WhiCN ASKS TnS OtiA f CH HIS « 

i iJv.Mtr ifAT ION & rr valio. Dots th6 jobs RPsusstgD ov him « 




75762 


IJ « 

!l 


ft 

#»» 

1 


.'n3fl 

177736 


Sf'is 

5 



6 


HI * 

Al 


ir<Ja 

A? 


H in 



H4 a 



H'l * 

%5 


Hft# 

%t 


H7s 

547 


f(. RHNT* 

7§646 


PRINTS* 

70000 


HanifY* 

lOAlno 


IijtL7P)i 

102400 


ri. Af?i * 

26CJ12 


IONSs 

26014 


in NO 3 

26022 


A A s 

21976 

HtrStT 



DHA? 

SHHITF 

fTV.SMES'.i 

HI i 

MA if S 

TlYiUi 


fSH 

AA. SIN. 1+2 


SOSAD 

K0D»siN*.i 

HHJ S 

UA i TN 

K8D.WR1 

f.ii 

TSH 

#12. .N2 


TSR 

#IQNO.H3 


fsR 

#SlCi*6.R4 

S.2J 

hcmp 

tR3>+. (R4 J* 


UHiC 

StRHoR 


mr. 

H2 


HW/C 

S.2 


Hi; HP 

{R4>.#»Y 


flH>C 

S 1 3 


SHHlte 

tty.smes.a 

in2 : 

HAl TK 

TTYtW? 


•fsw 

AAf IONS+2 


SHPAR 

HiDtiONS 

HR2I 

- UAIIH 

KBDtUR2 


01 R 

IQNS»2 


CA R 

SIN. 1*2 

S.3S 

HTSt 

FLAQi 


HH?S 

S.4 


STSR 

FLAQl.SMHS'.a + Al. 


Ann 

#3aQflo*sMes'.3-»4o 


SMH'iTB 

tTV •SMKS’.J 

Hvit 

UA I fS 

ttY»W3 



ijf 

FLAyi.sq. 


Hit7's 

ijfcHNOit 


HCi. H 

FLAUi 

y . '1 : 

Sij.ilTF 

TTY,? HE: s'. *3 

*1 1 

wa’ith 

TTy,w4 


nil’ \ 

S ,4 .? 

■ii * ^ • JL # 

IE 

T T Y , S M6 . 6 

i' 4 , 1 : 

kAltw 

TTY.W4‘.1 

y .4'. 

SHEAD 

KUD.SIN'.l 

k K' J J 

WA i th 

KH0,wR3 


TSW 

FRCTN.H2 


TjSt< 

^CUOAlt.Ra 

t. . 1 * 

TSK 

#SiN' i4-6,H4 


Tr>i< 

(R3 J + ,R6 


rsH 

L*^QTJ.H5 

L.ai 

HCMP 

(HCi U.CH414 


HSOC 

NXT 


riF n 

R!i 


H!< 7C 

1.2 


t SI 

R2 


JMP 


I^XTl 

nfc 

H2 


hH7S 

S.4 


flHN 

Lil 

S6HH0W t 

HtMC 

FLAtil 


RHMP 

FLAQt .«9'. 


HRl U 

S.5 


BfSS 

#9.,FLAG1 

S.'it 

SURITE 

tTY,S«£S. 3 

ky f 

yA ITR 

TTY,wS 


JMP 

Termnt. 

S ! W . 1 1 

WORD 

r 

16.10,16. 


« H 

,♦16' 

rNCtN* 

WORfl 

f 

LNQTJJ 

WORD 

6 

SMES'.II 

yORB 

44,$Q»A4'. 


R¥fP 

19,13 


8CI 

» PLEASE: GIVE YOUR I CfiN f 1 Ft Ca 1 1 0N» 


UC I 

% NUMBER % 

SHtS'.ill 

WQurj 

30., 0,3 o'. 


HVfF 

iSiia 


Bci 

* SORRY. unable to SEBYe YOU t 

SHEM’.dl 

y^RD 

42. ,0.42. 


B¥TE 

19.12 


act 

% atEQAL REFERENCE MAGE % 


8ci 

ssearlieh T^Nesl^ 

SMGS'.4 I 

WARD 

34. ,0.34*. 


flvfp 

19*12 


HC I 

% GIVE NEM IDENTIFICAIlONi 


fiCt 

% NUMBER. X 

SHKSlSf 

MORD 

18. *0.16. 


BYTE 

' 19,13 


BC! 

% SPBCiFY THE JOflX 

SMls*Ul 

URRU 

36* *0,30. 


B¥fE 

15,13 






HL 1 

% JOi; OVER. specify NEYT JO'J 

CODA .1 i 

WO HU 

CGl.cn2,CDa,CD4,CD5,CG6.CD7 


BCI 

%INTL2fe?i 

com 

m \ 

%H0CI1FY» 

c c .m 

OCI 

!^REHQVE?« 

enm 

HCl 

5iTERMNl‘A 

c 11 5 : 

nci 

XPRINTSX 

CDnS 

BCi 

xcccccd^ 

CD7 i 

9C! 

SRELOtD^ 

yu s 

WClRD 

HfcLULU 


WOHD 

cccccc 


WORD 

PRINTS 


WORD 

tCHHNT 


WOLD 

REHOWE 


WORD 

HOOIFY 


WORD 

INTL2E 


RFl Ri.n* 

6dQ4Q 


Cf.CCCCa 

56630 


ccccnc# 5663U 

RfiHOVE# 

J ««««•««««•««««««•«« it 411 unite HVlt****** • it «« *•««##«• 

I THt rntiawiNa routinb iS used to ^^ssion a sector o security « 

* SPACE to CALLING PROOfiAH. CALL IS JMS R/.ALOCfs « t RETURNS * 

I CYL. NO. i SECTOR i SURFACE NO. TO ThE N63^T TWO WO S * 

iiitiiitiiiiiiiiiitiiitiiiiiiiiiiiititiiiitieiiiiiiiiiie •#«##•«##••## 




77106 


ACYLt 

26036 


81 THPt 

26050 

ALOCTSi 

fSfi 

R6»«IR1 ) 


fsH 

RS,-iRll 


fSR 

i 


fSfi 

a3#-(Ri 1 


tSR 

R2»» IRi ) 


tSR 

RE set 

Rl.SSAVEl 


jhs 

«2*8nOY1 

RS 

wono 

0 


fSR 

RfNG 


Cl » 

R 


ni V 

)K62..R 


ASR 

R 


LSL 

R 

s.ii* 

iSR 

R,R2 


tSR 

«62.*Ra 


Cl R 

R6 

s'. 121 

ISR 

#16.,R4 


tSH 

ii.RS 

s', 13 I 

fSfci 

RSi&iTMPlRE) 


88 ?S 

GQTQNe 


i.si. 

R5 


INC 

R6 


oec 

R4 


88 2C 

S,13 


ADO 

#2*82 


CHP 

t2*#6S'. 


8R2C 

a. 14 


9? 



tli h 

H 

14 ! 

b l 1 ' 1 

Hj 


■i'.vn 

b . 12 


S'j ■'* I Te 

TTY iS'«£ b'.6 

W-t ! 

HATTk 

TTY.Wfc 


l-Ak 

LMHTyS. iu7i* 


Ai}Q 

f*2$H7 



ES.2 

D'JTU'v • 

STS- 

H5»HltHP(R2 ) 


AH 0 

R *n 


At) 11 



All I) 

HiH 


Any 

H6»R 


chp 

R##496'. 


iilil T 

S.15 


SUt< 


S . 1 'J S 

Tbn 



Cl H 

H 


ni V 

# 100 '. ,k 


l SL 

HO 


TSiJ 

MG,N2 


tsH 

ACYLCR? i* IRTJ+ 


fSH 

RfHQ 


CL i! 

R 


ni V 

#10. .H 


mpy 



ADD 

HOtR 


INC 

R 


fSR. 

R»(R.7 1* 

LS .2* 

tsR 

SSAVEl. R1 


tSR 

(R1J+.R2 


fSR 

(«!)♦. P3 


TSH 



TSH 

IHI )+.H5 


TSH 

CH1)*.R6 


RTS 

H? 

SisAVLl ! 

WDRI) 

0 

L'MFT YbS 

WORD 

•1 

S H b b , 0 ; 

WOtUi 

42 « » 0. 43 , 


HYTH , 

15.12 


RCi 

% NO SECTOR available IN % 


HC I 

^security space % 


I FOLLOWING HOUTIME RELEASES A SECTOR OF DISK SECUfilTY SPACE WITH » 

i CALL JMS R?*RELSgC & NEXt TWO WORDS CONTAiNINO THE AODrESS OF « 

THE SECTOP. 'TO Be RE EASED I • 

!««««««««•••««•««••«#•••«••««««««#«•«••#«•«••«•««•«««•«•«««««««•««•««« 


SEtSECJ TSR 

R6. -fRl ) 

TSR 

H5,-(Ri) 

"TSH 


‘ fSH 

R3.«-(R1) 

TSR 

Rg.-fRl) 

TSH 

81,SSAVE2 

RFSET 


tSR 

10. R2 


$(] 



TSfi 

(H7 ^♦.CYLSIC 


tSR 

CH7)*.SSCTRS 


tSR 

A0*HJ 

S , * 

Cmp 

cylsec. acyl (hj) 


fciH?S 

^.22 


AuD 

#2,R3 


IRC 

a a 


CMP 

^2tMb 


HH?S 

S.2<} 


BPN 

S.21 

TSW 

iabCTHs.PU 


TSR 

#0,H3 


ni V 

!S*32..k3 


Cl-C 

P.i 


HPy 

1 0 » . R A 


Aon 



TSH 



MPY 

aiioo;.P2 


ADD 

a 3 » P 0 


cmp 

HQ# . 


hhgt 

vj . 2 4 


CLW 

H3 


OIV 

. .ft3 


iNC 

H3 


tsr 

MQ» R4 


AfJD 

H4#R4 


fSH 

#itss sbai 

S.dZi 

Dec 

NOP 

Hi 


0HZS 

S.2.5:i 


LSL 

sssssi 


HHN 

S.23 


CLU 

NOP 

SSSSSI. aiTMp{R4) 


BI^N 

€S.4 

SSSSSII 

UORO 

0 

13.241 

SWPITE 

TTY,Sm£S. 7 

w7l 

NAI TH 

TTY,«7 

ES .3 1 

in R . 

SSA ves.hi 


TSH 

(«!)♦. R2 


TSH 

(HI )*.H3 


rsH 

(Hi J+.H4 


Tbw 

(HI >+*H5 


TSN 

(HiH#H6 


«TS 

H7 

SMl:a.7* 

yOHI! 

76. #0.76. 


aYic 

lSil2 ^ ^ 


uc i 

% SECTOH TO HS HgLIiASEU OUT OP S 


HC i 

J(RAN(3E#N0 SECTOfl RElSaSEOJS • 


aci 

' '4#PR(3GRAM C(3Nt!NUES » 

SSAVE2t 

WORD 

0 

CVLSECJ 

yoHD 

0 

sr'CTwSi 

word 

0 



i THIS !!3 A RAHOQM NQ . ObNERATOH 


EQR The Ei',Tlf!E SYSTt'''! 


)««••«••«««» 

« 


RNL’Ylt 

T S K 

Nlf R3 


A l! fj 

H i » fx 3 


TSR 

H 2 » N 1 


rsH 

H3* Nif 


Ts-y 

N3, (} 32 ) + 


HTG 

H2 

'X l *. 

HuHD 

y 

K ’ ? * 

H p 

WUHfJ 

1 

H J J 

Ro»^n 

fi 


eh 11 




f>> r 


utility Reij 

^ # ir 'll ^ -SHJ # ’ft ’ll' ■51 

# ■?! fi 1 'J -n /.f ’ft # ft ft -ft -ft -ft 


Ti!\es 


« s 

1 3 0 4 ij 0 

kf f'^ m 

177736 

i f flP* 

A 1 WO 

%t 

T i’^ ;^! 

%2 

R 2 

%Z 

5<1 = 

K4 

H^s 

%5 

II 

^C 

(Z 

%6 

7 S! 

%7 

!< ’’i r s 

C 

TtYs 

1 

$ 1 ^ a: 

5 

p.-<\;f s 

6 


. R-.rYi= iaOl54 

• T^'r rP/T^c^^'Snc?^Iiti^ ll ^ character OF ilVPUT FROM # 

■ riPVT(;P i^HOSE CCLf IS CONTAINED IN IfJPliT, CALL JNS R7,Gpt« 

; i character returnee is in variable ch'. K/.i.tF. 


CcT: 

TSR ' 

R4#-(R1) 


TSR_ 

RIiSsAVEg 


RTSf 

Ft-AG 


RRZC 

S.35 


RTRR 

#1oFLAG 


Ci.P 

SAVEj 


CLR 

COUNT 


BCMp 

INPUT. #1 


0RIC 

S,34 


TSR 

#2.XfSUB 


RR^ 

S', 35 

S'.34{ 

Ci R 

xtsub 

S.35; 

fsf 

CpUNT 


Rp7C 

S,37 


CIR 

SAVEl 

s',:'; 6 ! 

rfrft 



1 *v 'j T 

SNi INPUT 


J .\f I T 

phnt,prntR 


SWRITB 

TTY.XB 

BW • 

A A ITR 

TTYiBH 


BREAD 

SN. IN2 

UW2! 

WAITR 

SN,WW2 



XTSUB. COUNt 


TSJ, 

count 


BRtF. 

S,38 , 


SPRITE 

PRNT, IN2 

WW3: 

wattr 

PRNT|WW3 

S'.37S 

TSR 

SAVEi,R4 


8TSR 

IN2+6(R4> .CH 


,INC 

SAVE! 


DEC 

COUNT 


lai 



TSR 

SSAVFGiRl 


TSR 

(Rl ) + .H4 


RTS 

R7 

s', da i 

SwHiTf. 

tty»xb 

CW { 

WAITR 

TTY,CW 


SWHiTF 

TTY,XC 

nw ; 

WA ITH 

TTY,DW 


SHFAD 

KBDtlll 

will? 

WAiTR 

KBD,WII I 

1 1 n 

BHN 

S.36 

word 

2»0«2,a 

SSAVHGS 

Word 

0 

SAvEi: 

WORD 

0 

XTSUiJJ 

WO RD 

0 

FLAGS 

BYTE 

D 

CH! 

pyfp 

a 

INPUT! 

BYTE 

i 

PRNTH! 

RYTP 

10 

CARDIN! 

BYTE 

7 

PAPIN! 

BY TP 

5 

KYBBDI 

BYTE 

1 

PAPOUT! 

BYTE 

6 

XB! 

WORD 

2,0,2,3407 

XC! 

WORD 

22,0.22 


BYTE 

I5f 12 


Bn 1 

SllNPljT NOT ready’.* 

IN2! 

WORD 

80. 

ST2! 

BYTE 

OtO 

COUNT! 

^ohq 

0 


«««••»•«««««« 

I THf FOli OWING ROUTINE READS A 3 DIGIT INPUT i PUTS T IN THE * 

} following word after converting it to IT’S hinary lue'. call IS« 

i JMS R7.REt'.3 « 


GET’, 3! 

TSR 

R2,-(R1 ) 


TSR 

R3#-(R1 ) 


TSR 

R4,-(Rl ) 


TSR 

#3,R2 


Cl.R 

HO 

GET. 31 ! 

.SMS 

87, GET 


BCMP 

CH,#40 


RR7S 

GET.3i 


Ci^H 

83 


BTSR 

Ch*R3 


Sub 

#60, R3 


Mpy 

#10. .R4 


Add 

83, Ho 


DEC 

82 


8r7C 

GET. 31 


TSR 

HC, (R7U 


fsR 

(81 )*,B4 


TSR 

(R1)+,R3 


fsR 

(8lH,R2 


RTS 

87 



102 


J THT: Fni'i'nWTNG ROUTINE GEiXERATFS A lO CIRIT RA^:^OK 
{ IT r ft FITFL-R WHOSE STARTIN-G ADDRESS FOLLOWS THF 

J ,..•!!!- , 

5 •,; ’I ■, ■!• „ '■; .’ '>5 K- •" -•!■ «■»«««««»■» ffl «»»«■»«■» tt ««»«**»»««« it e #« ® <nnnf 


T,F .; 

?.'&, -{fii ) 

T •: 

R2»-{R5 ) 

T r-' c 

ifXC , ,P3 

TC ,j 

I “7) + ,GEts'.l 

J.V'S 

KEiFiiVCYl 


0 

ri. ^ 

R ’k 

Ts:-- 

RDY f .>“0 

';iv 


■•■TRW 

K2i(?RR.\'.l 

T n 

GE,'..l 

pt 

:i3 

■yi7C, 

G'I'mS*, 1 

tS\' 

<H1)+,R2 

TS J 

( ^1?+*R3 

STS 

‘•>7 

*n,^n 

(1 


*»»#««**««*«•»»#« *•^n^ 

! Tins Rnl!TT^E READS A 1C DIGIT INPUT A GENERATES IT 
; blr-ARV fQUJVALENT. 

if «*»«««• -ft* «■«**«»«»«•«»«*«**»«•»■»«»«« •»«■»««#*»»■»« 


RcT,1Tl TSF 

S4*-<R1 ) 

TSP 

R3,-{Rj ) 

TSR 

R2»-{R11 

TSR 

#10. .R2 

i.PTTl':'I JMS 

R7»GET 

FiCMP 

CH,#40 

SR7S 

LPGTIO 

CIS 

R3 

3TRR 

CH#R3 

SUR 

#60#R3 

RTSR 

R3» <R7) + 

lipc 

R2 

p.fi7n 

LPGTIO 

TSP 

(Ri)+.R2 

TSR 

CR1)+,R3 

TSR 

{R1)4^R4 

RTS 

K7 


j THIS ROUTINE 

reads THE authority VECTOR SpEClFICAT 

J HODIFIOATION 

card a BUILDS IT’S equivalent authori 


ALThSC! Tsr 

R4,-IR1) 

TSR 

R3»-(R1) 

TSR 

R2,-{Ri) 

tSR 

(R7)+,R4 

TSR 

«4,R2 

ADn 

#256^. R4 

TSR 

#128. ,R3 . 

AU', l! CLR 

(R2} + 


««{(««««»»»»»« 
MBER a PUTS « 
LL TO THIS » 

**»**«■««»«»*» 


*#■»*«»■»«**»*» 
4 WORD « 
« 


«««■»*««»■»#««# 
N OF any * 

VECTOR « 

«»■»««»*«■»«**« 



DEC 

H3 



mhzc 

AU. 1 



TSH 

h4#B3 



Si!',. 

0257\ ,h3 


Au ; 

JM.'i 

H7$ fiBT 



iiCMP 

CH, 



i^r/C 

AU.a 


AU . . 1 1 

JflS 

H7,AuT’.l 


A u u 1 : 

WO^D 

Ci 



CMP 

AU{31.«(1 



Bmi t 

AU.A 



Cmp 

AUDI. J2h6*. 



HHCT 

AU.'A 




AUai.H2 


AU ; 

Aao 

H3»B2 


JM li 

H7» AUT'.2 


AUU25 

»ClhiJ 

U 



HTSM 

AU02. {P2)+ 



HCMP 




il}??S 

autend 



acMP 

Auoa*i.rf*'. 



HHZS 

autend 



0CMP 

AU02*1» 



hrzc 

AU.3 



bhn 

Au.a'.i 


AU.4t 

Swft ITE 

TTYrSMfe.ia 


W13S 

yAlTH 

TTY,wi3 


AtJTENUJ 

ff,H 

(Rl )♦ »H2 



TSH 

CRi)+.H3 



fsH 

<«1>+»RA 



HTS 

H? 


is ME. 13 J 

WOfiO 

118 . . 0 . lie. 



BYTE 

1S«12 



Bci 

% cgmhand erson in authority 

% 


BCl 

liVECToR modification. P kOCHAM 

% 


Byte 

iSf 13 


HCt 

X CONTINUES after deleting PAHTik 


13CI 

% OF command Following erhch 

% 

AUT.IS 

fSR 




clh 

HQ 


AUT.12; 

JMS 

RT.OET 



BCMP 

CHf A4C! 



0 S7S 

AUT.ia 



BCMF 

CH,»‘ . 



BHIS 

■ AUT,13 



MPY 




flTsH 

CH#fi2 



Sub 

«60*R3 



ADD 

R2.MQ 



0 HN 

AUT.ia 


AUT.13I 

fSH 

MQ,(R?)* 



fsR 

(R1}*.R2 



fits 

R7 


Aut.ai 

TSH 

R2#-{H1) 



CLH 

MS • 




104 


AyT»21| JMS 
BCMF 

UCHF 

BCWP 

BH 2 S 

hCMP 

BK7S 

Mf¥ 

iiTlIR 

snu 

Ann 

ijh.'J 

A ii f » 2 #7 i S R 

HtSR 
lUBH 
h»?fj 

AIJT.2.1! TSR 
HTSH 

AUT.24J TBH 
HTBfif 
BClR 

AIJT. 2^31 TsH 
RTS 

bno 


R 7 »yb-f 

CH,«4i] 

AllT,21 

AUT.22 
CHiKM 
A U T , ? 
CH,#* . 
AUT.2A 

#10 fR2 

CH»H2 

R 2 f H' 1 

AUT .21 

H 2 i (R 7 ) ♦ 

P ^ * fCH 7 ) + 
AUT .22 
•iQiH 2 
R2. (HD* 
#’#,(h 7 J+ 
AUT ,2 2 
H«,R2 
fi 2 f <R 7 ) + 
(R 7 )* 

H 7 



SCT.;j; 

W 3 !, D 
jMli 

cYl. j: 

W U ri y 

SL'T. d; 

wnhD 
TSh 
t SH 
fim 
tsH 

'i . 1 0 ; 

Tsf 

HWfiP 

s. in 

Aun 

Dpc 

hhn 

s.ias 

tsh 

fst 

HH2S 

tsH 

Ann 

TSR' 


JHS 

CYL.4! 

WORD 

SCT.4t 

MOND 


Tsh 

bhm 


s;i9i 

fsR 


add 


fsR 


JMS 

CYL.Sl 

WORD 

SCI'.SI 

WORD 


uo»o 

fSR 



fsR 

S.20t 

iiyc 


Chp 


BTSfi 


s'.sst 

ADD 

Cmp 

fiH7C 

trr 

fSR 

jm s 

CYL.6 J 

WORD 

SCT. fit 

MORQ 

J«S 

CYl.71 

WOfiC 

SCI. 71 

UQRO 

TSM 

TSH 

Jws 

CYL.0J 

WORD 

SCT, 01 

«ORB 

WORD 


0 

S?I ALiICTS 
0 
Q 

CYL.3, ISfcCYL 
SCT.J WSfcCTfi 

X ^ V ft H 

SbCSPi (w 2 ) 

s.ia 

<^ 14 . .H 2 
R6 

S «16 

5 .26 
H 2 *S 3 
R2 

S.i9 

StCSPKHSJ.CYLft-^ 

» 2 $nA 

SECSpi{R 3 JftSCT'. A 
H7.HBLSfcC 

6 
0 

*-l»SfcCSPl{R2) 

S.17 

S6CSpitfi2).CYL;5 

«2tHJ 

SgCSPl(fi3).SCT;5 

R^fREAU 

0 

0 

S6C3P2 

« 4 fR 4 

io»Hg 

RS 

RStflBSC'.l 

S.2S 

#43 ,ftSBCSP2{R4J 

AS » R 4 

RS.Asi'ft 

SftZO 

CYL»S*CYl' 16 
SCT ( S ft SCT , d 
R7»RELSfcC 
0 
0 

R7iAL0CtS 

Q 

Q 

CtL.7.ClfL'.8 

SCt,7.SCT;8 

R4,«fiITE 

0 

0 

8ECSP2 



s'. 2a I 

TKH 

HHN 

tsH 

CYL.y : 

TSW 

JH j 
WORD 

SCT'. 9; 

WfiHD 

ASCIWT; 

tJORD 

Sun til- 

* 

WA! TR 

WHU 

shpad 

WAr'Tf) 


RCMP 

BH7C 

TSH 

fSR 

JHS 

CYL.IOJ 

UCRD 

SCT. 101 

WORD 

C V L i 1 1 1 

MORQ 

TSR 

fSfi 

Jm!3 

UClRO 

SCT. lit 

Word 


JMS 

CYL.12I 

WORD 

SCT. 121 

WORD 


TSR 

fSR 

tsR 

s:27t 

tSfi 

TSt 

S'.2tit 

BHfiF 

Ann 

S'. 29* 

Bk/C 

mn 

TsR 

CYL.13t 

TSR 

TSH 

AfID 

TSR 

JMS 

WORD 

SCT.lJt 

word 

CYL.lAt 

Word 

fSH 

fsR 

JMS 

WORD 

SCT. 141 

WORD 


TSR 

fSfl 


CYL.7.SfcCSPl(M4;) 
SCT ./.SECSPlcHj I 
S.17 

CYl .3.CYL .‘3 
set. 3. SCT. 9 
R4, WH ITt 
U 
0 

SfcCyPi 

TTVtSHfcS'.9 

TTY,W<3 

KtiD»SlN'.2 

K0D,WR‘j 

S1N*2*6»#’Y 

es.30 

ASt;CYL,C¥L'.lO 

AS!:CrH.SCT'.lQ 

H4,HEAD 

0 

0 

SECSPl 

CYL.io.GYL'.ll 

SCT.lfl.SCt'.ll 

H7fHfcLSEC 

Q 

Q 

«7»ALOCtS 

0 

Q 

CYL.ia.ASeCYL 

SCl.is.ASECTH 

#(}»R2 

#ia.,fEKr.i 

SEcspiceaj 

S.29 

TEHl'.i 

S.27 

R2,N3 

SECSPlCfj2 J.CYl'. 13 

#«1#SECSP1(R2) 

I2*R3 

SECSpl{ftJ J.ScT.ia 
H4#REaD 
0 
0 

SECSP2 

CYL.13.CYL.14 

SC|.i3.SCT'.l4 

R7.RELSEC 

0 

0 

#0.R4 

i2S,.fEMr.2 



S. 30 J 

Tit T 



H W ( j t 

S .32 

S.JII 

Alin 



Ui c . 

TiHi:? 



3 » 3 (J 



S . 2 a 

Li . 32 j 

tL,k 

W4#H5 


Tsk 

. • 

j , CyL . 15 



NS 


fliV 

FfcCSP2{H5),0vu'.l 


A 00 

NS 


Tqw 

SfcCSp2CR5 J.oyfj; 2 


JHS 

H7»DVnHjL 

CVO. 11 

wnHO 

0 

!j V0.2J 

WORD 

0 

Evo; is 

WORU 

0 


TSR 

ava.3.scT'.i5 


JhS 

Hv?,HFLStC 

C Y L '. 1 :y $ 

WIJRD 

u 

aCT'. ItjS 

wnwD 

u 


rrn 

s.ii 

S.33 1 

TsH 

CYL.12.CYL;16 


fSH 

SCT .12.SCT.1A 


JHS 

R4«WHITE 

CYL. 16 1 

UORQ 

0 

SCT.16S 

WOhD 

0 


MO HQ 

SKSPl 

KS.30I 

tSH 

ssAwea.Ri 


TSH 

iRU*.H2 


tsfi 

(R1U.R3 


tSH 

CR1H.R4 


tsH 

(Rll+.HS 


fSfi 

(«!)♦. H6 


Jmp 

fcXIT 

SSAVE3S 

uopn 

0 

S 

WnRQ 

0 

TfcMl’.2*. 

WOrQ 

0 

SmFS » M • 

WnMD 

52. *0*52. 


HV TF 

i5»i2 


UCI 

% UO YOU WAKT TO iHlflALUeX 


HCi 

n FIRST SgCURITY cocfia * 

S Hi: S • y 1 

WORD 

54. ,0.54*. 


flYie 

1S»12 


aci 

X DO YOU WANT TO lNltlAL!2EX 


HCi 

X authohiiy vector codes S 

SIN‘.2l 

WOHD 

2»Q»2 


1 * 

* ‘i'2 



i •«««*««««*»•«•«««««»«••«•••«•««•««•«•«•««•«•••«•«••««•*«••«••««•••««« 

; ilOl'lFv PHOGHAM WHICH ACCEPTS UHa’S HEcUPST FOR dElET InC , ADD IHG » 

; OR MOniFYIl^G ANY SgCURITY CODE DR AUTHORITY VECTOR*. # 

l********»f%******9***m99*******1k*9***1Hk*»»»1t*1HHHHt9***»**»9*»9****«» 




104100 


Fi AO* 

100706 


CARDlNa 

10U712 


KyilRDs 

100714 


PAp ! n« 

100713 


ch* 

I007fj7 


sPhspi* 

22170 


SpnsPSa 

22S7a 


EXiTa 

76214 


vorbLe* 

24400 


DVORBl » 

24600 


HEAD* 

22060 


WRltp* 

22066 


isECYL* 

26002 


iSpCTR# 

26004 


AS6CYL » 

26006 


asfctr# 

26010 


MOa 

177736 


ALOCfSa 

77106 


InPUT« 

100710 


RFlSECa 

77550 


OF Sa 

101104 


GFT.lOt 

101262 


GiVSEC* 

25000 


worble* 

254 00 


6FNH0R« 

101200 


GPt* 

100400 

R1«%1 

R2»X2 

H3*SS3 

R4»X4 

R9«X5 

R6»%6 

AtlTHSC* 

101340 

U7»%7 





0 


ITY* 

1 

modify * 

Reset 

tty.smeUq 


SWQltE 

WIOI 

WAltR 

TTY.WIO 


SRPAC 

K8D,SiN'.3 

UR6t 

WAltR 

KB0»WR6 

BCLR 

FUG . 


ChP 

8IN.S*6.i"CA 


BR2C 

S,4i, 


BtSR 

CARDIN, input 


|RN 

S,43 . 

s;4ii 

Cmp 

SIn',3*6,I"KY 


BRZC 

8.42 



HTSH 

KY8RD, IfvPUT 


BRN 

S.43 

S. 4S ! 

CMP 

SIM ,3+6*i«PA 


Hfi7C 

MODIFY 


PTSR 

PAPIN. IMPUT 


jms 

R7,GPT 


bcmb 

CH»#40 


BR7S 

S.43 

S.441 

RCmP 

CH.#*D 


fiN7C 

S.45 


JMP 

‘J.49 

S'.4SJ 

BRMP 

CH,#»e 


BRK 

S,46 


JMP 

S.53 

S.46I 

BCMP 

CH»#»F 


f5R?C 

S.47 


JMP 

EXIT 

S.47* 

ShHITB 

TTY.SMP'.ll 

^11! 

WAITR 

TTY, Wit 

S'. 48* 

jms 

R7,GPT 

S'.AU* 

rcmp 

CH,#» 


BH7C 

S .48 


pRM 

S.43 

S'. 49 1 

JMS 

R7,GpT 


HCMP 

CH#«4R 


BR?S 

S,49 


bcmp 

CH»#6t 


BR?S 

S.50 


BCMP 

CH.I6? 


BRZS 

S.61 


8RN 

S,47 


1 THIS 

SPfiMENT 

deletes the first security code as REOUESTED 8Y dba« 

1 ««««««••••«••«•••«•««••« V***********************************#*'******* 

S.SOt 

JMS 

R7»GET.3 

C'.lJ 

WflRD 

0 


CMP 

C.iiil 


BRLT 

S.47 


CMP 

C,l,#9t8’. 


BRfif 

S.47 


TSB 

ISECYL.CYL^Sl 


tsR 

lSgCfR.SCT.2l 


JMS 

R4,READ 

CYL‘,21* 

HCHD 

0 

SCT.2i* 

WORD 

0 


HCR D 

SECS Pi 


StJB 

#1 ,c '.i 


f SR 

C , 1, *0 


CLR 

C.l , . 


DIV 

#5i. .C.l 


yPY 

#i4,.R2 


TSR 

HQ 1 R 2 , ^ 


fSR 

SECSPitR2>,CYt.22 


TSR 

SECSP1*2<R2J .SCT.22 


fsf 

CYL,22 ' 



Ill 


i. , 

:ir! . 


CYt, 

SCT, 


} ##« 

I 

I 

9,H 

C.2J 


METHOD 

.S.5-2, . ■ . 

ill]! R4»ReAD 

'>:?i ‘-ripn 0 

'‘.C'Rn 0 

-nRD spcspg ' 

YSf? g,i,mo , 

ypv #5,C,i 

T?R MQ»R2 

r^TSR #48;.|SECSP2 + 4CR2) 

CYt,22#CYi,j3 
SCT.2g,SCT.S3 
siMS . R4,HRfTE 

23 J l^nRD 0 

23! WORD 0 

HnRD SECSP2 

OMP , , S.40 ^ 

THIS, DllETES THE AUTHORITY AUOMENfiNG SECU ITY CODE AS « 

REQUESTED SY T«6 DBA _ ^ ■• , , . , \ ' , ■ « 

#® # fl- 4® »*#«#»#»«»««« 

I ■— ■ - ' 


CTl.» 

SOT, 


24? 
24 I 


CYl/ 

SOT. 


'* *!- 


351 
35 1 


UMS. 

R7,GEf'.3 ' 

WORC 

0 „. V, 

CHf?, 

C || 2 1 ^ i 

miy 

S»47...,„, 

CHP 

C,.2,#450. 

8Nt 

■ ' S « ^ 7 * ,.| 

18 R 

ASgCYI.^CYU24 ■ 

TSR 

ASECTR»SCT.24 

UHS... 

R4,READ 

mm 

a 

WORD 


WORD 

secsfi ■ 

§U8 

#;iiC.2 

fSR 

C*2.MO 

cU 

C,2, 

on 

#25^0*2 

mi 

#14,, R2 '.' •■ 

|SR 

mo,rs__ 

ISR 

SECSej«82n,6YU4?^, , 

TSR 

■ SEC^Pl+2(RSnECT.25 

TRT 

1 cyi.as 

■J ?!.T 

S.52, _ 

i 1 .‘Y 

R4#R6AQ 


> 


SECSPg 

.i ■■ 



^•13.. C. 2 

fg'g 


■ 

sm$§B(miyA 

■ 



/•.f;SP?CR2>.CYL.26 

1 

#'•1 r|EO#|C 

■ 

; •■. -■.SP2+P-iRJn,’'’Vn,4 


n*2 


seasf2+4.(Ra>»Dvb'.§ 



, , . -MS R7,DV0RBL 

unr-f' 0 ' . , 

" '!'■,:■} i;nF<p 0 

’■ . /- J i;'npn 0 ' . ■ . ■ 

TSP DV0',(S,SPt'.2« 

. , -‘JHS R7»ReLSEC 

cYi.,,. 2n; i„nRn 0 

SC’^.26 5 WORD 0 

CYL.;25,cyi,;,27 
TSR SCT,g5eSCT.27 

R4, write 

CY|,,27| WORD 0 

$CT,27I WnRD 0 

: WPRO SPCSP2 

JmP <1 48 ■ ' 

s'»52i SyeifE TTY,SME'.i2 

W12! PITR T,Ty,W12 

S.48 

S*33t R7,Gff 

CH,#40 ■ 

i,)?P S,S3 

■ C!*R,. R6 

WS8 CH,R§, 

- ■ , 8CHP CHi#6i . ■ . 

3A. Y ■ S.57 

iPMf CH,#62 

P|C S,54 

... .. JHP, S,60. . ■ 

S.S4.* fcyp CH,f63 

■ 8,55 
S,60_. ,' ■. 

l.f§S iCyr CH##64 

IRIS S;»56 

.4MP 8,47 

8»5il , JMP ^ .8,66 ^ . , . . . , 

» ' 'THIS.ISPPI^I ENTERS A.PW F|R§T. SECflR f TY CODS OR M 

I .BKISTlNQ ONi AS RESUgSTEB Iy THE DBA , , , 

I # ## ## #« « v| t»# #4 ♦# ## ## ## #f ## ## #4 ## ## ## ## ## ## ###### #» ## # 

S|S7i i JHi. R7#6ff,3 

■ ,! 9 ■* ' . 

' • ■ ‘ f •‘f 1 


««#««» 
IFIES AH 

«#{(«««««««««« 


-t: $ 
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TSR 

c , <j # M n 


Cl H 

C.3 


ni y 

4Sl.. ,C.3 


HP Y 

#14. .H2 


tSK 

H0#H2 


tST 

Sf;CSPl{R2) 


i^Rt T 

S.E.5 


TSH 

SfcCSPlCR2>,s;E'.3 


tSH 

SeCSPi*2(R2 J .S.6.4 


JHS 

R4.HgAD 

ia • r • 3 • 

wnisn 

0 

S . fc , 4 S 

ynfjo 

0 


wmin 

SfcCSP? 


H R i'« 

S.59 

S . t . tj I 

JHS 

ht.aloctS 

CVL.;:V{ 

WOHC 

tl 

scT.ay { 

WQHlI 

0 


T?;k 

CYL.2S. SECSPltR2) 


rSk 

SiCT .39.S£CSP1*2{H2} 


T<5R 

#4,M3 


Til H 

#51. .R4 

s', 'SB i 

ytSR 

#4a.,SfcCSP2{M3) 


Alin 

#5t H3 


nr-r; 

R4 


fl« 7C 

S.58 


ISiH 

#SECSPi*4.WQR'.i 


Ann 

«2,MnR'.i 


jms 

RT.GeNyOH 

kpw. 1* 

woRn 

0 

S , S 

TSR 

#SECSP1*4»HGR.2 


Ann 

R2iWOR.2 


JHS 

R7»QeT'. Ifi 

SK'.l * 

1 « 

.♦la'. 


TSR 

#SE .i.RQR’.a 


TSR 

#Se.i.waR*.4 


JMS 

rt.morble 

hOH.iil 

MJRn 

6 

h0«,3l 

WORD 

8 


JMS 

«7»G!VSEC 

i<QN.4: 

MCMO 

0 

WCfi'.Sl 

*.» 

. *4 


Tsr 

C • 3 # M Q 


MPY 

#5.C'.3 


TSH 

MQ,R3 


act R 

8eCSPS*4(R3l 


fifSR 

«0FI.5.SECSpa(H3J 


ttTSR 

«0Ri54l*S6CSP2*i(R3 


BtSR 

NOR .5«2«SggiP24 2(R3 


0tsR 

M0fl.S4a»SEC;SP24 3tfll 


fSR 

iiCSPii«2iiCYU3a 


TSR 

Sg0S#i*2(R2}»SCT‘.30 


JMS 


CYL.aOl 

MORQ 

0 

scT.aol 

WORQ 

. 0 


il4 



WflRD 

SfeCSP? 


fSR 

ISECYL.CYL',31 


fSR 

isectr.sct'.si 


jms 

R4,WSITfc 

CV 1 .. 31 1 

WHRD 

0 

scT’.ii: 

wnRn 

0 


WORD 

SECSPl 


jmp 

8.48 


{ THIS 

SFCHENT 

ENTERS A NEW AUTHORITY AUGMENTING SECURITY CODE OR • 

1 HOniFIFR AN 

EXISTING ONE WITH IT»S ASSOCIATED VFCTOH KEPT iNTACt* 


s. ft« J 

JMS 

R7»GPT.3 

C , 4 I 

WflRO 

0 


CMP 

C.4.A1 


BRCP 

S . E . 6 


jMp 

S.47 

S’.K.6| 

CmP 

C.4»a450'. 


RHI P 

S.E.7 


Jmp 

S.47 

S . E . 7 1 

fSR 

ASECYi.,CYL,32 


tsr 

ASECfR.SCT'.32 


JMS 

R4,READ 

CYL .321 

woRn 

0 

' SCT’,321 

WOHR 

0 


WORD 

SECSPl 


SUR 

ilfC'.4 


TSR 

C.4#M0 


ci R 

C.4 


Div 

#25..C'.4 


MPy 

il4..R2 


TSR 

N8,R2 


fsf 

S6CSPi(H2> 


BRIT 

S • E • 1 0 


fSR 

SECSP3 (R2).S;e‘.8 


Tsr 

SICSRi*2(R2J ,S'.e'.9 


JMS 

R4*READ 

S,. 6^8 1 

Word 

Q 

S.E.9: 

WORD 

0 


WORD 

SECSP2 


I^RN 

S.62 

s'. E'. 101 

JMS 

R7,AlOCTS 

CYL. 331 

WORD 

0 

SCI. 331 

WORD 

0 


fSR 

CYL,33.SECSP1(R2) - 


TSR 

SCT.33,S6CSPi+2CR2) 


CLR 

R3 


ISR 

#25.. R4 

s'. 61 1 

TSR 

#-i,SECSP2<R3) 


ADD 

#10. .R3 


DFC 

R4 


BR2C 

S.61 


TSR 

iSgC$Pl«4.WOR.6 


arD 

R2.weR> 


JMS 

R7#eEN«OR 

. . - .... .. ... 


Ill- 


N Q i '1 * f 1 * 

wnim 

0 

J . 2 5 

TS4 

#Sl't;SRl+4.W0H.7 


Ann 

H2,W0R.? 


JMJ*. 

R7»(itT'.lQ 

Li t; , <3 : 

* a 

.♦IQl 


T-Jh 

#Se,2,«U«'.8 


tSH 

.2.WUH19 


JM*? 

H?»WOHdLE 

WUH.7; 

WORD 

0 

!^U h'.« S 


0 


JMS 

il7#iiIVSF-C 

wiJH. 

WfJHil 

0 

w 'J f< . i 0 j 

> 3 

. *<( 


T«i!J 

C.4#M0 


MO Y 

S'JL0..c’. 4 


tSH 

Md,H3 


HrsH 

W0H.lO.SECSF2+6CRi) 


RtsR 

W0H.ld+l.SeCSP2*7(H3l 


HTfilR 

HQR.1D + 2.SLCSP2 + H'.{H3 ) 


ytSR 

WON. 10+3. SECSP2+9.{H3i 


tsh 

SEC:SP1CH2).CYL.36 


TTiH 

SHCSP1*2{R2J,SCT‘.36 


tkh 

ASECYL.CYL. 34 


t5;R 

AS6CTR.SCT*.34 



R4, WHITE 

CfL. 1 

WUHII 

0 

SCT.34J 

WO HO 

0 


WORD 

SKCSFl 


tsf 

SfcCSPPI H3 J 


hhlt 

S ,1: , i 3 


tSrt 

CYL.36.S'.E'.li 


TSR 

SCT.36.b’.6'.12 


JMS 

R4. WRITE 

ii'.fc. U 1 

WORD 

0 

3.b*lii I 

WORD 

0 


WOHD 

SECSP2 


HHN 

S.64 


JMS 

RTtALOCTS 

CYL.3bl 

WORD 

a 

SCT.3SI 

WORD 

0 


fSH 

CYL.3S.SeCSP2(H3) 


TSH 

SCI.3!S,V0’.l 


llMS 

R7.VQHBLE 

YQ.ll 

WORD 

0 

VO. 2t 

WORD 

0 

VO, 31 

WORD 

Q 


tSH 

VQ.2«SECSP242(R3) 


fSH 

V0,3.SECSP2*4(H3) 

Iffl 

fSR 

VQ.3.SSCSP2+4eH31 


liMS 1 

R4fWfl!tg 

CYL.361 

WORD ; 

§ 

SOT. 36 I 

WORD 

0 


WORD 

igcsps 


CLfl 

m 

S.63t 

CL 8 

SSCSPilW^) 


I 



1 Ifi 



IL'C 

H2 


Il'iC 

R2 


CMp 

H2» A2*S6'. 


HHiC 

S.63 


flCMP 

Hfe,#62 



S.65 


tsh 

CYL.3S.CYl'.37 


TSI^ 

SCT.J'J.aCT'.3 7 


JMS 

ha.mhi tl 

CTL. .’O t 

wnwD 

0 

SCT.a?! 

WOND 

0 


WOHD 

SBC SHI 


JMf 

S « c3 

S.&^J 

fJCHH 

N6. A62 


HR7C 

s.e.i4 


JHp 

s.4a 

S . f- . H j 

thh 

SECaP2{H3j.CYL’.35 


TSN 

SeCSP2+2(H3),CVa*7 


tsk 

SECSP2>»4(R3I.DVD'.a 


JMS 

H7, OVOHBL 

CVO. 7.* 

wriHD 

0 

uvo.a j 

WORD 

0 

IIVO.'JJ 

wnnrj 

0 


fSH 

DWO.V.SCT'.JS 

s.4‘s; 

JMS 

R7. AIJTHSC 


wnHfi 

SECSPl 


TS 1? 

CYL .3S.CYL,3E 


TSH 

SCT .35.SCT'.30 


JNS 

R4» WRITE 

CYL . it 1 

wnwu 

0 

S C T • d a I 

wnt?n 

0 


wnsiD 

SLCSPi 


JMF 

S • Ay 


THIS SPfiMENT CHANCES **i»u«r,.»w * ._:*?“ir**********»*«* 


t 

J 

!«««• 


•jiViN SECliPlITY CODE 


THE AUTHOHltT VEctnR ASSOCIATED fcllTH 
WHILE leaving THE CODE IftlTACT 


S . e t 

JM'I 

H?»aET'. 3 

C. Si 

WORD 

u 


CHP 

C.S* A1 


HHCE 

S .£ i 15 


Jmf 

S.47 

S*fc'.l9i 

CmF 

C.StAASO. 


fiHLE 

S*E.i6 


JMH 

S.47 

S , L . 16 I 

TSfl 

ASEC¥L.CYL'.39 


TSR 

ASECtR.SCt;39 


JNS 

H4.HEAD 

CYL.3Vf 

WORD 

0 

SC 1.391 

UORQ 

0 


WORD 

SECSPl 


Sub 

«i*c;s 


fSR 

CtS.HQ 


Cl H 

C.5 


DIW 

129.. C'. 5 



1 17 


HP V 

THT 

w i' i 1 1 1 
JMp 

3.67J tsn 

tsh 

JMS 

CYL.'‘!y! 

a c T . 4 <1 ? w n « n 
wfifin 
Tr-?« 
Mpy 
Tqp 

tst 

PHUF 

jHp 

SPfi.lflS WOHIl 

(jV i-f: 

BC I 
Bin 

sMb.iti wnun 
HYTt: 
HCI 
fin ! 

SMP.lPl WOHO 

hytb 

HC I 
HC J 

SlN.^n WnRR 

:» 
FNI] 


.'it.'CSPl{R2j 
S,t)7 
a. 47 

SfeCSPiC M2J.CYL.4fl 
5>t:CSFi*2{K2l.SCT'.4Q 
B4.BFAD 
0 
0 

3fcCSP2 
C«$»HO 
<flO, .c’.b 

HQ,H3 

J 

S t L » 1 4 
S.47 

i§.i2 

t specify THfc ULVlCt: CONTaUiMG* 

5 SeCtiHITY COOLS MOoiFlCATICN CaRDSK 

4 4 . , n , 4 4 . 

1S*13 

% illegal HODIF ICAT lOftt iRSYMUCflON % 
?<OMITTeD, % . 

60. >0.60. 

15»12 

% deleting an empty C0nE.!S 

XNO action TAKFN.PNOCHAM CONTIMlES.K 

0 • > 0 . B . 

.♦ 6 . 



lit* 


} #«««*«• mil,, HI, 

;««« #•••#*••«# #««««* *«4m#m,H, ,,11,1, Hum,,, HH,, Hum, hh #*«««» #*««!#* #«**#««# 

} HUVt- PHDOfiAH WHICH SHMCVES A HELAIlOfv' FRCH THF flATA iiASE AS » 

i MtMjUHSTf'D HY THE UHA » 



. * 

664 OfJ 

His 

%1 

H?s 

%'i 

s 

%'A 

tH * 

%i 

H'jis 

X*y 

WH s 

%h 

l<J9 


Y fya 

1 

Kl'il!* 

0 

MH 8 

1777^^6 

Ft Al5» 

lfl£i706 

iNpCT* 

1(J{1710 

N !HCs 

30626 

HFt Ilia 

30366 

KFY«Ps 

31016 

THkHP* 

276flu 

n MtlT a 

46156 

FIJI rn* 

35516 

Ft llNMa 

31516 

FOmAT* 

36502 

FniSTa 

37466 

FniJSCa 

60006 

PH INXa 

30506 

PH inxCa 

50472 

PH iNfiX* 

40060 

ei thap a 

27740 



BITMAP* 

27740 


GET*. 3 a 

101104 


Put* 

66000 


ex !T» 

76214 

HEHQVfc 1 

8CLP 

flag 


HT OR 

41»INPUT 


swHite 

Tt¥f«ME.3 

kHH2l 

WAITH 

TT¥,WHM2 


JMS 

87.Qei'.3 

H.i 1 

WORD 

0 


CMP 

R. 1*439. 


BRGT 

H.02i 


fst 

R.l 


BRL6 

R.Q2i 


tSR 

R.ltRS 


ci n 

R3 


efSR 

NIM!}{R21*R3 


Isl 

M 


fsf 

RELlDIHaj 


BR2S 

R.oai 


Ci.R 

RELlDtHSl 


CLR 

KE¥RPeR2> 


Ibr 

rMKRPCR2).R'.0i 


h'. if* 


H. q;uj 

RWl 5 

n'. 4 : 


H . *3 I 


n\ 6 i 


JHS 

Ri»FLNyT 

WflHfJ 

H.Ol 

W'JttO 

H.Qg 

Ann 

#3. Hi 02 

TS fJ 

H.oa.NU 

mpy 

r3.r:ui 

Tsr^ 


TSH 

»3?2.He 

Cl n 

H3 

HCMP 

fi.l»rLD ID{R31 

HN/S 


Ann 

#2,h:i 

m*c 

«6 

B*^7C 

H.2 

HP sn T 
Swfii Te 

TTY.HMfc'.l 

WAitR 

TTY.Ryi 

JMP 


tSH 

H3.HS 

TSN 

A1,H4 

Ann 

A2*H J 

HCMP 

H.i»f'LDlDCH3) 

HK>C 

R.5 

INC 

H4 

Ann 

»2.Hi 

HHN 

H .A 

fSN 

FL0!DCH3).FLDID(H‘ji 


FOmAT IH.n.FOMAT(HS} 

l SI. 

R3 

tSL 

r3 

i.Sl 

H«j 

1 SI 

RS 

TSH 

rLDNMfH3)*FLDNM(H5i 

TSH 

FLDNM+3CH3).FLDNM*2(R9> 

TSH 

FlCNM*4CH3),FlUNM*4£HS1 

tsH 

FlONM*fi<R3).FLDNM*6 CBSi 

ASH 

R3 

ASH 

R3 

ASH 

R3 

ASH 

RS 

ASH 

RS 

ASH 

MS 

BTSH 

FDISf(H3 J.FDIST£RS» 

INC 

R3 

IHC 

R5 

CMP 

R3,FULISC 

yune 

R .6 

LSI 

R3 

LSL 

RS 

iHN 

R.S 

CMP 

RSiFBUSC 

BHHE 

R.3I 

LSI 

RS 

CLR 

FLOIDCRS) 

ASH 

RS 
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INC 



hhn 

N .6 

fi .61 1 

SIIH 

ha.fdlisg 


THH 

EMIN}<(H21.R3 


ASH 

R2 


ADiJ 

K.02*H3 


JilIH 

#J,H3 


ni H 

HA 


HTHH 

H1H0U12 J,RA 


1 SL 

Ra 

H . fi m 

HTSH 

PRlNn)f(H3i,R'.072 


.IMS 

R^tHfcLCVL 

H . fi ? I 

WUHD 

Q 


Ann 

R.02.H3 


nrc 

HA 


HHf;t 
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